INSTRUCTING DIETITIANS IN THE METRIC

SYSTEM OF MEASUREMFENT

By
SHIRLEY OSBORNE (/“;IBBS

Bachelor of Science
Berea College
Berea, Kentucky
1957

Master of Science
Oklahoma State University
Stillwater, Oklahoma
1972

Submitted to the Faculty of the Graduate College
of the Oklahoma State University
in partial fulfillment of the requirements
for the Degree of
DOCTOR OF EDUCATION
May, 1978






INSTRUCTING DIETITIANS IN THE METRIC

SYSTEM OF MEASUREMENT

Thesis Approved:

LIBRARY

/ . .Theqls Adviser

%nn Va /A O/ﬁux(lﬂ/n_,

;W/ /%ﬂ%%/aé/if

W WY

Y Y| /QMM/

Dean of the Graduate College

ii



ACKNOWLEDGMENTS

Home economists have been known as agents of change and this was
evidenced when they passed a resolution supporting conversion to the
metric system in 1967. The American Dietetics Association, a specialty
area of home economics, also passed a resolution supporting metric con-
version. This requires extensive education about the metric system at
all levels of the educational system. The author is very grateful to
the 68 dietitians who assisted in this stﬁdy of two teaching strategies
for providing knowledge of the metric system to dietitians.

Grateful acknowledgment is made to General Foods and the National
Institute of the Food Service Industry for financial assistance in the
form of fellowships.

Among those to whom the writer wishes to extendvspecial apprecia-
tions are:

Dr. Anna M. Gorman, thesis adviser and teacher, for her patience,
guidance, and understanding that helped this student achieve predeter-
mined goals.

Dr. Elaine Jorgenson, major adviser, for her guidance and assisténce
throughout the program of graduate study.

Dr. Esther Winterfeldt, for the benefit of advice and guidance based
on her vast experiences in the field of food and nutrition.

Dr. Margaret Callsen, for her assistance during the program of

graduate study and willingness to serve as a committee member.

iii



Dr. John Jobe, for his assistance and guidance with the metric
system programs and willingness to serve as a committee member.

Dr. Ronald Adams, for his consultation in programming and statis-
tical analysis.

Ms. Mary Barnes, for providing a home away from home and for moral
support throughout this endeavor.

Family and friends, for encouragement and moral support throughout
the course of study.

This acknowledgment would not be complete without a very special
thanks to my husband, Jim, for his patience, understanding, encourage-
ment, and support in making this achievement a reality. To our three
sons, Roger, Luther, and Gary, a special thanks for their understanding

and patience as I worked to achieve this goal.

iv



TABLE OF CONTENTS

Chapter : ’ ‘ Page

I. INTRODUCTION v v v & o v o o o o o o o o 4 o e e e e e e e e 1

Significance of the Study . . . .« . . « .+ ¢ ¢« « ¢ . . . 3
Target Population of the Study . . . . . . . « . . . . 4
Statement of Purposes and Objectives . . . . . . . . 5
Hypotheses . . . + « ¢« o ¢ ¢ v o 0 o o o v o 0. 5
ASSUmMPtions .+ ¢ ¢ v o 4 v s e e e e e e e e e e e 7
Limitations . ¢ o ¢ & & o v o o 0 v 0 e e e e e e e 8
Definition of Terms . « ¢ ¢ & & ¢ ¢« o o o o o s o o o 8
Organization of the Study . . . . . . « .« « ¢ ¢ .+ . . 11
II. REVIEW OF THE LITERATURE . . & & ¢ v ¢ o o o o o o s » o « o 12

Introduction « « « ¢ v v v ¢« ¢ 4 ¢ 4 4 6 e e e e e e e . 12
History of the Metric System . . . . .« . « ¢« .+ « « . . 12
Reasons for Converting to the Metric System . . . . . . 16
The Metric System Defined . . . . . . . . . . . . . . 18
Advantages and Disadvantages of Metric . . . . « . . . . 20
Metric and the Home Economist . . . . v « ¢ &« « o o o o 22
Metric Education . « « « + ¢ ¢ ¢« v v . v 4 4 s e s e .. 24
Teaching the Metric System . . . . « + « &+ & & « v +« « . 28

Programmed Instruction as a Teaching Device . . . . 31

Programmed Instruction in Home Economics . . . . . 34
SUMMAYY o v o o o o o o o o o o o o s o o o« o o o+ o o« 40

III. RESEARCH PROCEDURES . . & ¢ ¢ ¢ v v o v ¢ o v o o o o o « o o 42

Research DesSign .« « o v & ¢ o o & o « o o o o o o + o« o 42
Instrumentation . . +« &+ ¢ o ¢« ¢ ¢« 4 e e s e 4 e . . . b4
Development of the Questionnaire, Pretest, :
and Post=TeSL v « « « 4 v ¢« o s o s & o o 0 4 . . hb
Metric Treatment Programs . « 4+ « « o o o o s+ o o o o o 47
Statistical Procedures . . . . ¢« + « « + 4« 4 ¢+ « « o . 50
Hypothesis I . . . ¢« & ¢« ¢ ¢ ¢« 4 ¢« + ¢« o o« o &« « » b2
Hypothesis II . . ¢ & & « ¢ o o o o o o o o o s+ « &« 53
Hypothesis III . & ¢ ¢ ¢« ¢ ¢ o & « o o o o o « o« + B4
Hypothesis IV « .+ « v v 4 ¢ ¢ ¢« « & o o o & o« o« o « 54
Hypothesis V. . . . . « « v ¢« ¢ ¢« ¢ v ¢ ¢ ¢ o o . . 55
Hypothesis VI . . . . + ¢ &« ¢ 4 ¢« + o & « o « + « « 56
Hypothesis VII . ¢ ¢ & v 4 & & o o o« o o o o « « « 56
Hypothesis VIITI . . . v ¢ & &« 4 & ¢« &+ « o o« « « +» « 56
Hypothesis IX +. ¢ ¢ & ¢ ¢ & ¢« ¢« o ¢« o o o & « o « « 57



Chapter v Page

Hypothesis X . . « « ¢ v v v v v v o v o o o o« « o 57
Hypothesis XI ¢« « ¢« v v v & ¢ & ¢ o & o o s o« o o+ 57
Hypothesis XIT . . . ¢ ¢« ¢« &« ¢« « ¢ « ¢« &« o « + « » 58
Hypothesis XIIT . « ¢« « « & o + & o« & o o« o + « « + 58
Hypothesis XIV . +« ¢« ¢« ¢« + ¢ ¢ ¢ ¢« ¢ ¢« o o « o« « o 58
Hypothesis XV . . « « ¢ « + ¢ ¢« ¢ o0 o o o o s o o« 59
Hypothesis XVI . . & v ¢« ¢ ¢ « ¢ & o o « o +» « « o+ 59
Hypothesis XVII . « « « ¢« ¢ ¢ ¢ o o ¢ o & & « o« « « 59
Selection of the Sample . . ¢« ¢ « ¢« ¢« « « « « o« o« +« » « 59

IV. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS . . . . . . . . . . 62

Findings: Characteristics of Participants . . . . . . . 62

Years of Membership . . . . « . ¢« . ¢+ ¢« ¢+« + . . 63
Professional Meetings . . « + ¢« « « « ¢+ « o« o « « o« 63
Professional Position . . . + . + ¢« v + ¢+ 4+« . . b4
Membership Route . . + + ¢« ¢« ¢« ¢« ¢« ¢ « o o« + &« « . 04

Highest Degree . &+ « &+ & ¢ ¢« ¢« + o o o« o« o o« o -4 65
Grade-Point—Average . . « o« o« « o« « o + o o o « o « 65

Metric Conversion Attitude . . . . . . . . . . . . 66
Metric System Knowledge . . . « . « « . « + « . . . 66
Acquired Knowledge . . .. .« . « + + ¢« ¢« ¢« ¢« + . . 66

Instruction Preferred . ¢« ¢« ¢« ¢ v ¢ ¢ ¢ ¢« + o« « o« . 67
Available Metric Measures . .« « ¢« « o « o s « .« « o 67

Number of Metric Measures . . . « « « +« &+ + 4+ +» . ., 68
Use of Metric Equipment . . . + . + « + « + « « + . 68
Research SUMMALY o« o & « & o o o & o0 o o o o o o+ o+ » o 69
Conclusions . + v v 4 4 v 4o 4 4 v e e e e e e e .. 10
Pretest Analysis . . + ¢« & ¢« v ¢ 4o ¢« o 4o o o o« 2 . 10
Post-Test Analysis . . . . « . . ¢ ¢« ¢ v v o o .o 72

Pretest Section Scores Analysis . . . . . . . . . . 76
Analysis of Post-Test Section Scores . . . . . . . 84
Years Membership in ADA and Knowledge

of Metric System . . . ¢ & 4+ & o « & « « o & o . 102
Professional Meetings Attended and

Knowledge of Metric System . . . . . + . . . . . 103
Professional Position and Knowledge

of the Metric System . « « « o ¢« ¢« « « o« « « « o 104
Membership Route and Knowledge

of the Metric System . . . « + + 4+ ¢« o « « « « « 105
Highest Degree and Knowledge

of the Metric System . . . « o v &« « ¢« o « o« » . 107
Undergraduate Grade-Point-Average and

Metric Knowledge Correlatiom . . . . . . . . . . 108
Attitude Toward Conversion and Knowledge

of the Metric System . . . . . . « .« « « « . . . 109
Prior Metric Knowledge and Knowledge

of the Metric System . . . T W 0
Method of Acquired Knowledge and Knowledge

of the Metric System . . + « & ¢ & « « & &« & o o 111

vi



Chapter

Preferred Method of Instruction and
Knowledge of the Metric System . . . . .
Available Measures and Knowledge
of the Metric System . . . . . e e e
Number of Metric Measures and Knowledge

of the Metric System . . « « ¢ o ¢ v + + &
Use of Metric Measures and Knowledge
of the Metric System . . . . . « « « « .« &
General Conclusions . ¢« v ¢ v ¢ ¢« o & o « o o o
Recommendations for Metric Education for
Dietitians . « ¢« & ¢ ¢ ¢ ¢« ¢« ¢ ¢ o o o o s 4 e s
SELECTED BIBLIOGRAPHY v v &+ v v ¢ o o o o o o o o o o o o o s
APPENDIXES « + + v v v o o e e e e e e e e e e e e e e e e
APPENDIX A - PROFESSIONAL-METRIC QUESTIONNAIRE . . . .

APPENDIX B ~ METRIC SKILLS I . & & « ¢ o 4 o o o« o & &
APPENDIX C - METRIC SKILLS II . . . .« & ¢ ¢« ¢ v & &
APPENDIX D - SAMPLE OF LECTURE MATERIALS, PART OF

UNIT I--INTRODUCTION TO THE METRIC

SYSTEM o ¢ ¢ ¢ ¢ v 6 v ¢ o o o o o o o -0

APPENDIX E - SAMPLE OF PROGRAMMED INSTRUCTION MATERIALS,
PART II--PREFIXES . . & ¢ ¢ ¢ & ¢« o o+ &

APPENDIX F - CHARACTERISTICS OF PARTICIPANTS . . . . .

APPENDIX G - DATA FOR PEARSON PRODUCT-MOMENT CORRELATION

vii

Page

. 112

113

. 115

116

. 117

120

. 121

. 127

128
134

145

. 156

166

177

185



Table
II.
11T,

IV.

VI.

VII.

VIII.

IX.

XI.
XII.
XIII.
XIV.

XV.

LIST OF TABLES

Base Units of Measurement . + ¢ ¢ ¢ « o « « o o o
Metric PrefiXes .« + o o ¢ o o« o o s o o o o o o «

Pretest Means and Standard Deviations of the
Three Groups in the Study . . . . . . . . « . .

Analysis of Variance--Three Pretest Groups of
Participating Dietitians . . . . . « « . ¢ . . . .

Post-Test Means and Standard Deviations of the
Three Groups in the Study . . . . . « ¢« « ¢« « + .

Analysis of Variance--Three Post-Test Groups
of Participating Dietitians . . « . . .+ +« « « . .

Scheffe Test-—Between Mean Post-Test Comparisons . .

Pretest Sections Means and Standard Deviations for
the Three Groups of Dietitians . . . . . . « . .

Analysis of Variance--Pretest Section Scores for
the Three Groups of Dietitians . . . . . . . . . .

Scheffe Test--Sections V and VI Pretest Comparisons
of the Three Groups of Dietitians . . . « « « « .

Means and Standard Deviations for Post~Test Means
of the Three Groups of Dietitians . . . . . . . .

Analysis of Variance--Post-Test Section Scores
with Three Groups of Dietitians . . « « + « + +

Scheffe Test~-Post-Test, Section I Mean Comparisons
for the Participating Dietitians . . . . . . . . .

Scheffe Test~-Post-Test, Section II Mean Comparisons
for the Participating Dietitians . . . « « . « . .

Scheffe Test--Post-Test, Section IV Mean Comparisons
for the Participating Dietitians . . . . . . . . .

viil

Page
18

19
71
72
73
74

75
77
80
83
85
87
90
91

93



Table

XVI.

XVII.

XVIII.

XIX.

XXII.

XXTIII.

XXIV.

XXVI .

XXVII.

XXVIII.

XX1IX.

XXX.

XXXTI.

XXXII.

XXXTIII.

Scheffe Test--Post-Test, Section V Mean Comparisons
of Participating Dietitians . . . . . « + . « . .

Scheffe Test--Post-Test, Section VI Mean Comparisons
of Participating Dietitians . . . . . . . < . . .

Scheffe Test--Post-Test, Section VII Mean
Comparisons of Participating Dietitians . . . . .

Scheffe Test--Post-Test, Section VIII Mean v
Comparisons of Participating Dietitians . . . . .

Scheffe Test--Post-Test, Section IX Mean Comparisons
of Participating Dietitians . . . . . . . . . . .

Analysis of Variance--Metric Comprehension and
Professional Position . . . « & ¢« v ¢ v o o 0 .

Analysis of Variance--Metric Comprehension and
Membership Route . . « « « ¢« v ¢ & « o o« ¢ o o & &

Analysis of Variance—¥Highest Degree and Metric
Conversion « « « ¢ o o« o o o o o o o o o o« o o o .

Analysis of Variance--Acquired Knowledge and
Metric Comprehension . . +« ¢« & ¢« o ¢ ¢ ¢« ¢ & o o

Analysis of Variance--Preferred Instructionand
Metric Comprehension . . . . « ¢« ¢ + & ¢« ¢ o o W

Analysis of Variance--Metric Comprehension and

Use of Metric Measures . .« « « ¢« o« ¢ o o o o« « o &
Metric UnitsS « o« o o o &+ ¢ o o o o o o o o o o o o
Metric (SI) Prefixes . « ¢« ¢ v ¢ ¢ ¢ ¢ o o o o o o &

Metric (SI) Prefixes . + v v ¢ ¢« v ¢ ¢ ¢« o o o o o &
Years Membership in the American Dietetics
Association of Dietitians Participating
in the Metric Study . . « ¢« v ¢ ¢« ¢ ¢« ¢ ¢ o o o

Number of Professional Meetings Attended by
Participating Dietitians . . . . . . « ¢ . & . . .

Professional Position of Participating Dietitians .

Routes for Achieving ADA Membership by Participating
Dietitians . . . L] . . . . . . L] . . . . . . . L .

ix

Page

94

96

97

99

100

105

106

108

112

114

117
168
168

169

178

178

179

179



Table
XXXIV.

XXXV .
XXXVI.

- XXXVII.
XXXVIII.
XXXIX.
XL.

XLI.
XLII.

XLIII.

Page

Highest Degree Held by Participating Dietitians . . . . . 180
Undergraduate Grade-Point-Average of Participating

Dietdtians « ¢ « & ¢« ¢ ¢« ¢ 4 ¢ 4 4 4 4 s e e s+ .+ .« . . 180
Participating Dietitians Attitude Toward Metric

Conversion « « + + + & 4 4 4 4 e e e e e v e e . .. . 181
Participating Dietitians Knowledge of Metric. o

System Prior to Metric Study . . . . . . + + ¢« + .« . . . 181
Method of Instruction Used by Participating

Dietitians for Learning the Metric System . . . . . . . 182
Method of Instruction Preferred by Participating

Dietitians for Learning the Metric System . . . . . . . 182
Metric Measuring Equipment Available for Participating

Dietitians . + v & v ¢« ¢ ¢ ¢« 4« 4 o 4 e e 4 s s e s o s . 183
Number of Available Metric Measures for Participating

Dietitians o « o + ¢ ¢ « o s o o o 4 s e e e &« s o« . . 183
Use of Available Metric Measures by Participating

Dietitians « ¢ « o v & ¢ ¢ 4« i e 4 s e e 0 e e s e e . . 184

Data for Pearson Product-Moment Correlatiom . . . . . . . 186



CHAPTER T

3

INTRODUCI;ONV'

5

The question was no longer, "Will America go metric?" Nor was the
question, "When will America go metric?" The big question was, 'How
will the conversion be carried out?" One of the main problems in con-
version was one of educating the pubiic. Thosé reponsible for educa-
tional policies and procedures had to determine the best method or
methods of teaching the metric system to Americans.

The United States was the last major industriél nation to convert
to the metric system of measurement. More than 90 percent of the worid’s
population used metric measurement in everyday living. The metric system
of measurement was much simpler to use than the English system, but more
importantiy it allowed us to communicate with the rest of the world.

The '"Metric Conversion Act of 1975", signed by President Gerald
Ford on December 23, 1975, established a national policy of coordinating
the increasing use of the metric system in the United States and estab-
lished a United States Metric Board to coordinate the voluntary conver-
sion to the metric system. The metric board had as one of its functions
to devise and carry out a broad program of planning, coordination and

education of the public consistent with other national policies and

interests (American Metric Journél, 1976).

It was expected that by 1980 Americans would be using metric meas-

urement a great deal and by 1985 the United States would probably be



completely converted to the metric system. Metrication in the United
States meant that all people learn a new system of measurement. One of
the biggest problems in metric conversion was motivating people to
change. Before people will change, they musf see a need for the
change. Hunderson and Glunn (1975) believed this required an affective
value change that woﬁld not coﬁe autométically; They anticipated great
energy would be needed to move a naturally lethargic populace into the
unfamiliar metric world of measurement.

Mahy of the problems associated with the change were educational
and the stimulus for change had to come from the educational community.
Institutions had the major responsiﬁility of educating people in the use
of the metric language. This presented a major challenge to all of our
educationgl institutions (Hunderson and Glunn, 1975)., Educational
associations and professional groups exerted a positive and sometimes a
major force for metrication. The extent of their support and the rples
played by particular specialties within education varied widely. The
associations of science and mathematics educators were usually in the
forefront followed by support from industrial and vocational educators
(Morehouse and Schoonmaker, 1975). In 1967 the American Home Economics
Association passed a resolution that promoted the adoption of the metric
system. One of the specialty areas of Home Economics, The American
Dietetics Association, also passed a motion at the House of Delegates
meeting in October, 1975, stating:

The American Dietetics Association would actively work toward

adoption of metrication in the United States through encour-

aging the use of metric units on food labels, in nutrition

education materials, sponsoring continuing education for mem-

bers, and to join the American Home Economics Association in
their efforts to teach homemakers how to purchase foods for



their families using the metric units (Aﬁerican Dietetics
Association, 1975-76, p. 12).

Significance of the Study

University-industry workshops had been held in different states,
but were mainly to discuss the metric system's potential benefits and
possible routes for its introduction. A positive educational program
was needed for all segments of society. Young children find the metric
system easier to learn than adults because they have no concepts about
measurement to discard. Chalupsky and Crawford (1975) reported that
participants have only judged and not tested the effectiveness of metric
teaching strategies. Their judgmenté were based on consensus and were
plausible. There was need for experimentally vélidated evidence to fill
the canons of behavioral science. Very little acceptable research
evaluating metric teaching was found and this indicated a need for care-
fully designed and controlled studies evaluating metric teaching strat-
egies.

Many professional persons did not have the time, funds and the
ability (could not leave their family and position responsibilities) to
attend workshops or classes devoted to teaching the metric system.
Further, there were professional persons who were affected more by the
adoption of the metric system. These professioﬁal people needed alter-
native ways of being able to learn about the metric system.

Registered dietitians were persons faced with this problem. The
focus of this research effort was to test alternative methods--pro-
grammed instruction and traditional lecture~—of learning the metric

system of measurement.



Target Population of the Study

The major purpose of this study was to develop two instructional
strategies concerning information about the metric system for use with
professionally employed registered dietitians in the state of Oklahoma.
The state of'Oklahoﬁa had_approximately 300 dietitians and épproximately
240 of the 300 were registered dietitians.

The American Dietetics Association established definitionsbfor use
in the dietetics profession. The registered dietitians had successfully
completed the examination for registration and maintained continﬁing
education requirements of the dietetics profession. All participants
of the study were involved in nutritional care by participation in food
service management, extending knowledge of food and nutritional prin-
ciples, in teaching principles of application or dietary counseling.

This study was experimental and the sample was divided into three
groups. Group I was exposed to the traditional lecture method of
instruction; Group II used the programmed instruction; and Group III was
the control group with no instruction. The major objective of this
study was to find an effective étrategy for teaching dietitians basic
knowledge of the metric system of measurement.

The selection éf this population was done because the writer was
a student at Oklahoma State University and the qualifications for reg-
istered dietitians were the same in all states. The American Home |
Economics Association and the American Dietetics Association had both
acknowledged professional responsibilities in helping the nation convert

to the metric system of measurement,



Statement of Purposes and Objectives

The Metric Conversion Act of 1975 declared a national policy of
coordinating the increasing use of the metric system in the United
‘States. In the near future all Americans will need to have an under-
standing of the metric system of measurement. The purpose of thié study
was.to develop and test the effecti&eness of two teaching strategies,
programmed instruction and the traditional lecture method of instruction,
for use with registered dietitians in developing a’basic knowledge of
the metric system‘of measurement. The main objectives of this study
were:

1. To determine which of the two teaching strategies best provided
dietitians with a basic knowledge of the metric system of meas-—
urement.

2. To determine what Qariabies were associated with comprehension
of the metric system of measurement by professionally employed,

registered dietitians.
Hypotheses

The null hypotheses to be tested were:

Hypothesis I (Hl): There will be no signifiéant difference in the
pretest scores (Metric Skills I) of dietitians receiving the traditional
lecture method of instruction, those using programmed instructional
materials, and those of the control group.

Hypothesis II (HZ): There will be no significant difference in the
post-test scores (Metric Skills II) of dietitians receiving the tradi-
tional lecture method of instruction, those using programmed materials,

and those of the control group.

(I



Hypothesis TIII (HS): There will be no significant difference in
the nine section sépres of the pretest (Metric Skills I) by dietitians
receiving the traditional lecture method of instruction, those using
programmed materials, and those of the control group.

Hypothesis IV (HA): There will be no significaﬁt difference in the
nine sections of the post-test (Metric Skillé'II)_of dietitians receiv-
ing thé traditional lecture method of instruction, those using pro-
grammed materials, and those of the control group.

Hypothesis V (H5): There will be no significant relationship in
comprehension of the metric system by dietitians and years of membership
in ADA.

Hypothesis VI (HG): There will be no significant relationship in
comprehension of the metric system by dietitians and the number of
professional meetings and/or continuing education classes attended.

Hypothesis VII (H7): There will be no significant difference in
comprehension of the metric system by dietitians and the tYpe of profes-
sional position held.

Hypothesis VIII (HS): There will be no significant difference in
comprehension of the metric system by dietitians and the route (intern-
ship, traineeship, degree,‘experience) used to attain ADA membership.

Hypothesis IX (H9): There will be no significant difference in
comprehension of the metric system and the highest degree held by the
participant.

‘Hypothesis X (H There will be no significant relationship in

10)°

comprehension of the metric system by dietitians and the participants

undergraduate grade-point-average.



Hypothesis XI (H There will be no significant relationship in

110°

comprehension of the metric system by dietitians who favor, those who
oppose, and those who are undecided about metric conversion.

Hypothesis XIT (H There will be no significant relationship

12)°

in comprehension of the metric system by dietitians who have a workable
o

knowledge of the metric system and those who do not have a workable

knowledge.

Hypothesis XIII (H There will be no significant difference in

13)'
comprehension of the metric system by dietitians and how the partic-

ipants acquired a workable knowledge of the metric system.

147°

comprehension of the metric system by dietitians and the method of in-

Hypothesis XIV (H There will be no significant difference in

struction preferred by the participants for learning the metric system.
Hypothesis XV (HlS): There will be no significant relationship

in comprehension of the metric system by dietitians and owning or hav-

ing available metric measuring equipment for use and not having metric

measuring equipment for use.

Hypothesis XVI (H There will be no significant relationship in

16
comprehension of the metric system by dietitians and the number of
metric measures they have available for use.

Hypothesis XVII (Hl7): There will be no significant difference in

comprehension of the metric system and if the participants often use,

sometimes use, or never use metric measures.
Assumptions

The following assumptions were basic to this study:



1. The effectiveness of instruction was determined by instructor-
madé pre- and post-tests and the scores were an indication of
achievement.

2., Findings could serve as a basis for determining strategies for
teaching metric information to diétitians.

3. The three participating groups had similar brofessional quaii
ifications because similar qualifications were required to

become registered dietitians.
Limitations

The following limitations were acknowledged by the researcher:

1. The study was limited to professionally émployed, registered
dietitians in the state of Oklahoma.

2. All participants willingly participated in the study.

3. All participants followed instructions completing the instru-
ments (questionnaire, pretest, and post-test).

4. The development and evaluation of two teaching strategies for
identifying comprehension of the metric system.

5. A limited period of time thus making it necessary to restrict
the research problem to short term growth measurement.

6. The sample was self-selected rather than by a random sampling

procedure.
Definition of Terms

The following definitions will explain how certain terms will be

used in this study.



Achievement--A measure of the student's mastery of the materials of
the course (Hoover, 1976).

American Dietetics Association (ADA)--A professional organization

responsible for establishing educational and superviséd clinical expe-
rience requirements and standards of practice in dietetics (Journal_gg

American Dietetics Association, 1975).

Criterion Instrument--Measures the extent to which a desired kind

of competence, proficiency or capability has been achieved (Espich and
Williams, 1967).

Dietitian, ADA--A specialist educated for a profession responsible

for the nutritional care of individuals and groups. This care includes.
the application of the science and art of human nutrition in helping
people select and obtain food for the primary purpose of nourishing their
bodies in health or disease throughout the life cycle (Journal of

American Dietetics Association, 1975).

Dietitian, Registered--An ADA dietitian who has successfully com-

pleted the examination for registration and maintains continuing educa-
tion requirements. The participation in nutritional care may be in
single or combined functions: in foodservice systems management; in
extending knowledge of food and nutrition principles; in teaching these
principles for application according to particular situations; or in

dietary counseling (Journal of American Dietetics Association, 1975).

Feedback--Knowledge of results as to whether the answer or choice
is correct or incorrect (Markle, 1964).
Field Test--Is testing the program on the population and under the

conditions for which it is designed. The objectives will be to determine
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how well the program accomplishes its purpose and to validate the pro-
gram (Espich and Williams, 1967).

Frame--A unit of the program that requires a response from the stu-
dent (Espich and Williams, 1967).

Learning--A process which enab;es the living organisms to modify
their behavior fairly rapidly in a more of less permanent way, so that
the same modification does not have to occur again and again (Gagne,
1974).

Lecture—--Is a teaching approach in which the instructor presents

the material and conducts discussion (Webster's Dictionary, 1959). The

lecture can effectively present new information and the discussion gives
students the opportunity to analyze, find relationships, and develop
generalizations. The student can begin developing skill in critical
thinking (McKeachie, 1963).

Linear Program-—-A program devised to advance the student step-by-

step to his learning goal and so organized that he will make minimal
errors (Garner, 1966).

Metric System--Was developed during the eighteenth century by

scientists in France. It is based primarily on the meter, a length
defined as one ten-millionth of the distance from the North Pole to the
equator. The metric system progresses logically in the units of ten and
prefixes have the same meaning whether measuring length, area of liquid
volume or mass. The basic units as well as prefixes are consistent
(Phillips, 1972).

Pretest--Is an examination instrument administered to the subjects
before the material is introduced.

Post-Test--Is an evaluation instrument given to the subject after
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instruction has been completed.
Self-Pace--The movement, the progress or development set by an

individual for himself (Markle, 1964).
Organization of the Study

This study was organized into four chapters. Chapter I presented
a description and statement of the problem, significance of the study,
statement‘bf purposes and objectives, hypotheses, assumptions, limita-
tions of the study, target population, definition of terms, and
organization of the study.

Chapter II was a review of literature related to the study. The
researcher did not find metric studies that were done with home econ-
omics as the target population. The profession launched extensive
education programs on metrication so that conversion was as efficient
énd painless as possible.

Chapter IIT presented the procedure used in developing the mate-
rials and conducting the study. Selected components of programmed in-
struction in the metric study were developed. The linear mode in the
textbook format was used. The same selected components of metric
education were utilized in the traditional lecture method. Registered
dietitians that were professionally employed became the basis for the
comparison of methods. A questionnaire and pretest were administered
to all participants prior to administration of the program. Imme-
diately on completion of the programs a post-test was given to determine
the gain scores of the participants.

Chapter IV presented the findings, conclusions and recommendations

of the study.



CHAPTER 1II
REVIEW OF THE LITERATURE
Introduction

The studies which follow were chosen for inclusion in this chapter
because of their close relationship to the problems. 1In order to
establish relevance, the research was grouped into nine categories:

1. History of the metric system.

2. Reasons for converting to the metric system.

3. The metric system defined.

4., Advantages and disadvantages of metric.

5. Metric and the home economist.

6. Metric and education.

7. Teaching the metric system.

8. Programmed instruction as a teaching device.

9. Programmed instruction in home economics.

A computer search was done to locate meaningful studies. Sources

included in this search were books, periodicals, journals, disserta-

tions, pamphlets, and unpublished research reports.
History of the Metric System

The idea that weights and measures were among the earliest devices

invented by mankind was generally conceded by historians of metrology

12
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who based their conclusions on the fact that archaeological records of
the most ancient civilizations exhibit well—developed concepts of weigh-
- ing and measuring. A need for uniform weights and measures existed in

" any country where people traded with each other or with other countries.
A need for uniform weights and measures was created in the United States
as commerce developed between the 13 colonies. This need led to clauses
in the Articles of Confederation and the Constitution of the United
States ‘giving power to Congress to fix uniform standards of weights and
measures (Hopkins, 1974). This was the beginning of serious &elibera—
tions with regard to fixing a standard of weights and measures in the
United States.

The creation of the metric system by France and the beginning of
debates in the United States, with regard to fixing a standard of weights
and measures, both occurred in the year 1790. Thomas Jefferson, sec-—
retary of state, was assigned by President Washington in 1790 to prepare
a new system of weights and measures for Congreés to consider to replace
the English system that was being used. Jefferson devised a complete,
consistent wholly decimal system of weights and measures and presented
them to Congress, but Congress took no action. His system coincided
with the French system in the direct relations of linear, weight, and
units of volume and ﬁhe use of simple decimal arithmetic (Hopkins, 1974;
Schimizzi, 1975).

In 1816, John Quincy Adams, secretary of state, was instructed to
study again the possibility of adopting a national, standardized system
of weights and measures. Adams reported on five advantages of the
metric system and they were:

1. The "invariable'" standard of length taken from nature.
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2. The single unit for weight and the single unit for volume.

3. The decimal basis.

4, The relatién of weight units to French coinage.

5. The uniform and precise terminology.

Even though he was convinced of the merits of the metric system,
he was reluctant to recommend the immediate conversion to metric because
most of the nation's trade was with the nonmetric Briﬁish Empire. Again
Congress took no action, but the debate concerning the adoption of a
standard for weights and measures, continued with varying degrees of
intensity for the next 50 years. Then in 1866, Congress made the use
of the metric system legal (Schimizzi, 1975; Hopkins, 1974).

The next major development was in 1875 when the Treaty of the Meter
was signed in Paris by 17 nations and the United States was one of those
17 nations. The treaty provided for the fabrication of new and improved
standards of metric weights and measures, the establishment and mainte-
nance of a permanent International Bureau of Weights and Measures, and a
creation of a general confefence as a permanent deliberative body to
pass upon international weights and measures matters. Final United
States approval of the treaty wés granted in 1878 when it was signed by
President Hayes (Hopkins, 1974; Bright and Jones, 1973).

The next major step in the ﬁnited States was Congress establishing
the National Bureau of Standards in 1901. Their first meeting was held
at Washington, D. C., in 1905 with the objective of securing uniform
laws of weights and measures (Hopkins, 1974). The debate in the United
States continued and the Americaﬁ Home Economics Association watched
closely all changes that led the United States closer to metrication.

In 1967, AHEA decided it was time to act and passed a resolution
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supporting the adoption of the metric system. Doris Hanson, executive
director of AHEA said, "Many citizens care deeply about our world posi-
tion and want us to be part of the family of man. To be iﬁ steb‘with
the language of measurement is a step in that direction" (Gaucher and
Perry, 1974, p. 14).

Gradually all other industrialized nations had adopted plans for
converting to the metric system. This created a great concern in the
United States and in 1968 President Lyndon Johnson signed into.law an
act providing for a three-year program to determine the impact of
increasing use of the metric system in the United States. The results
of this study were submitted to Congreés in 1971. The Secretary of
Commerce recommended to Congress that the United States change to a
predominant use of the metric system through a coordinated national
program (Bright and Jones, 1973). Debate continued with little action
until December 23, 1975, and President Gerald Ford signed the Voluntary
Metric System bill, which outlined a 10-year plan for voluntary transi~

tion to the metric system (American Metric Journal, 1976).

The success of the conversion program depended mainly on those
responsible for carrying it out and in the United States this was manage-
ment in all fields of private and public endeavor. Lewis Branscomb,
former head of the National Bureau of Standards, believed that going
metric was not really something the federal government could do for the
country. People and companies had to make changes themselves, at their
own pace, and in their own way. During the changeover to metric, four
basic principles were followed and they were:

1. The rule of reason--changes to metric were made where it was

advantageous to do so.
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2. Costs lie where they fall--this helped assure that the costs

were reasonable and commensurate with benefits.

3. Voluntary changeover--the changeover was not mandatory:

4, Non-government initiative--initiative and planning rested in

the hands of the private sector (Groner and Boehm, 1973;
Barbrou, 1974; Batcher, 1975).

The legislation passed in 1975 conveyed to the whole country the
knowledge tﬁat increasing metric usage was considered to be in the best
interest of our country and was in accord with our national policy.

Our educational systems were alerted to the need of teaching our young-
sters the metric system to prepare them for their future place in the
business world. We know that conversion to the metric system involved
complex social and technological changes and exerted a large impact upon

American education.
Reasons for Converting to the Metric System

Many people questioned the necessity of converting to the mefric
system if it was expensive and created so many problems. The United
States was in a unique position in metric conversion. Unlike most
events in our recent history, we were Behind every other major country
in converting to metric. We were the laét industrial nation to commit
ourselves to adoption of the metric system. It was estimated that
about 90 bercent of the earth's population used parts of the metric
system of measurement. Many traditional United States export markets
were legislating against non-metric units. If we were to increase our

exports of manufactured products to help our balance of trade then
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converting to the metric system was a must (Schimizzi, 1975; Chalupsky
and Crawford, 1975).

Another reason for converting to the metric system was to influence
the making of international standards. The American National Standards
Ins;itute (ANSI), én brganization supported by business and industry,
represented the United Stafes at the International Standards Organiza-
tion (ISO) and the International Electrotechnical Commission (ETC). The
ANST delegates had difficulty getting their views accepted because of
our national standards. Just a small fraction of the metric standards
had been written and approved and approximately 10,000 metric standards
remained to be written and approved. There was still time for the
United States to help write these standards to favor American industry.
Also, we helped develop the worldwide engineering standards that were
based on the metric system (Bright and Jones, 1973; Hopkins, 1974;
Groner and Boehm, 1973).

As stated previously, industry took the initiative in converting to
the metric system. 1In 1972, multinational companies such as Caterpillar
Tractor, Deere and Company, Ford Motor, General Motors, Honeywell, IBM,
and International Harvester announced plans to begin metric conversioﬁ.
These companies gradually converted so the changeover wés less expensive.
For example, IBM had a thoroughly planned and executed company program
and by 1978 all new product designs conformed to metric standards. The
first automobile produced in the United States to have metric content
was the Pinto by Ford. Other companies followed these examples to avoid
the inefficiency and inconvenience in operations of United States plants
at home and abroad by manufacturing the same products to different stan-

dards (Groner and Boehm, 1973; Chapulsky and Crawford, 1975).
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The Metric System Defined

What was the metric system and why was it better than our present
system of weights and measures? It was a permanent, accurate, univer-
sally understood system of standards. All units in the metric system
were related by the number 10. The metric system bridged the gap between
measurement and computation. The modernized version of‘the.metric system
was the International Sytem of Units (SI) established by international
agreement to provide a logical and interconnected framework for all meas-
urement in science, industry, and commerce.

Roberts (1974) explained the SI system was built upon a foundation

of six base units of measurement. These units were presented in Table

I.
TABLE I

BASE UNITS OF MEASUREMENT
Quantity SI Symbol Unit
Meter m Length
Kilogram " kg Mass
Seconds s Time
Ampere a Electric Current
Kelvin .k Temperature

Candela cd Luminous Intensity
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The four areas that concerned us most were weight, length, volume,
and temperature. Each physical quantity had its own unit of measurement.
The basic metric measurement of length was the meter; for weight,»it was
the gram; and the liter was for volume. The prefixes used for weight,
length, and volume were not used for temperature. The metric meaéure-
ment of temperature was the degree Celsius and it was derived from the
Kelvin scale. Temperature was written as °C or spoken of as "degrees
Celsius".

. There were three common metric prefixes for division of 10 and

three common prefixes for multiples of 10. These were shown in Table II.

TABLE II

METRIC PREFIXES

Multiples and Submultiples Prefix SI Symbol
1000 = 10° kilo K
100 = 10° hecto h
10 = 10t deka da
Base Unit 1= lO0
0.1 = 107" deci d
0.01 = 1072 centi ¢
0.001 = 1073 milli m

Americans needed to be aware of some rules and recommendations for

writing metric units. One convention unfamiliar to many Americans was
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that three-digit groups were separated by a space rather than a comma.
Also, it was suggested that we drop the raised dot as a symbol of
multiplication because some countries used this as a decimal pqint.
Another gui&eline was not to leave a space between symbols but a space
was left between the numeral and the symbol, so no period was used un-
less it was the end of the sentence. Another guideline was to have a
zero‘proceed numbers that were less than one. These guidelines helped
to develop a feel for metric for everyday use (Schimizzi, 1975; Roberts,

1974).
Advantages and Disadvantages of Metric

The more knowledgeable a person was about metric, the more recep-
tive they were to change. People familiar with the metric system
believed that the greatest obstacle to overcome was human resistance to
change. Learning, unlearning, and relearning wés always a large under-
taking, but on the national scale it was momentous. The metric system
offered several advantages that helped overcome the resistance to
change. Oppert (1974) identified the following advantages of the metric
system: |

1. Whén the metric system was adopted, many students did not have
to develop a high degree of competénce in the manipulation of
fractions.

2. A common measurement language reduced barriers between sci-
entists, engineers, and industrial workers in our country and
abroad. It saved time and errors.

3. A change in our measurement system provided the opportunity to

eliminate the superabundance of varieties in sizes of products,
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parts and containers, product design, etc.

4. We were out of step with the rest of the world with our cus-
tomary system of measurement.

5. The metric system contained units for measuring very small
quantities with precision.

6. The metric system coordinated the measures of length, area,
volume, and mass and this facilitated computation. The system
of prefixes and decimalization made it easy to change from one
unit to another.

The arguments against the conversion to metric have changed little
in almost 200 years. Some of the reasons that people have given for
opposing change were:

1. The high cost of conversion.

2. People resist change.

3. Metric units were too large or too small for very young children

to handle easily.

4. Our customary units of measure were closely related to the human
anatomy.

5. Our present system had multiples which were based on powers of
2 and 12. Twelve was divisible by 2, 3, 4, and 6 and that was
twice the number of divisors of 10 (Oppert, 1974).

Suggested solutions for the problem of metric changeover varied as
much as our teaching methods. Warning (1972) reported a survey that was
done at the University of Michigan and of those surveyed 46 percent
thought television the best method for educating the public about the
metric system. Fifty percent of this same group said they would attend

a course to learn the new system of measures, but 34 percent said they



would not. This survey indicated every means available was needed rO
educate the pubiic. According to research at Towa State University,
people advance through five stages before they use a new product,o;
system with the ease of habit. ' /
I The live stages -for converting to the metric system were:
1. lLearning to think metric or awareness stage. This began when
a person heard we were going to convert to the metric-sysfem.
2. Information gathering stage or when the person asked question
and perhaps acquired some inexpensive metric‘fools. - -
3. Application staée or when the person applied his knowledge.
4., Trial stage or using the metric system more and more and almo
forgétting the old system.

5. Adoption stage or when you became a metric enthusiast (Warnin

1972).
Metric and the Home Economist

We have learned from other countries that people learn the metric
system much faster if they use ;he metric system rather than using the
old system and ;onverting. As agents of change, home economists have
launched extensive and intensive educational programs on metrication.
Caucher and Perry (1974) saw the roles of the home economists in metri
conversion as:

1. A primary role in interpreting énd teaching the new measuring

system as it related to food preparation and to the purchasin
of food, home equipment, furnishings, fabrics, and Qarious

items for sewing.

-
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2. Playing an important role in assuring students and parents that
a switch to the metric system did not make every measuring
de?iée,’cake pan, sewing machine, raﬁgé, thgrmometer, scale,
and cookbook immediately obsolete. ‘

3. She was called upon to establish an ”accommodatipn" between the

two syétems until metric was a total way of life,.

In converting to the metric system, we had two types of conversion.
The first type was "soft" conversion or changing measﬁrement language.
Soft conversion was simply a matter of translation and was relativély
painless. When’we progressed to hard conversion then crucial problems
arose and effected everyone to some extent. Then food was bought by
kilograms, parts used in manufacturing were specified in milliméters and
centimeters, and building codes weré/reviSed to accommodate materials
that were available in metric. As home eéonomists, we were the change
agents and ‘educators for a nation of consumers as the'chéﬁge to metric
occurred (Batcher and Young,'l974),

'The area of home economics that probébly generated the most discus-
sion during the change to metric was the area of food énd nutrition.
AHEA sponsored a task force within the American National Standards Com-
mission Z61 to work on standards for metrication of utensils beginning
with measurements and measuring devicés (Gaucher and Perry, 1974). Home-
makers fodnd that measurements for length, volume, weight, and tem-
perature changed and calories were changed to joules. Many containers
had dual weights and measures, but eventually only metric units ap-
peared. 1In the area of clothing and textiles, most of the changes were

in terminology or soft conversion. This was an ideal time to standardize
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sizes. Also in the area of housing and equipment most of the changes

were in terminology, so we did not discard old equipment.
Metric and Education

Extensive education about the metric system was done at all levels
of our educational system. Australia believed that the progress of
their conversion was largely due to their massive educational campaigns.
The Education Amendments of 1974 specified that increased use of the
metric system in the United States was inevitable and metric became our
dominant system of weights and measures. It was the policy of the
United States to encourage educational ageﬁcies ana institutions to pre-
pare our students to use the metric system of measurement with ease and
facility as a part of the regular education process (Chalupsky and
Crawford, 1975). Also, the National Education Association endorsed a
carefully planned, concerted effort to convert to the metric system.
The National Education Association believed this was essential for the
future of American industrial and technological development and to the
evaluation of effective world communications (Schimizzi, 1975). Industry
took the initiative in converting to the metric system, but educating the
public fresented us with a serious challenge. The U. S. Office of Educa-
tion funded projects that were designed to help with conversion problems.

One of the projects funded by the U. S. Office of Education was for
the development of a National Metric Education Center at Western Michigan
University. The center analyzed difficulties encountered in converting
the present system of measurement in the United States to the metric
system. The project was aimed at preparing teachers to train others in

teaching the metric system and the use of equipment geared to metric
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cmeasure.  The funding wag for 1973 to 1976 and the first year was spent
recommending changes In taaéher education programs and developing
J}Wil(ﬂirl;l[;‘ ilh:ttﬂlrr(()nrll‘nult(-ri;llai WW)O sccond and third years were
uscd to develop a model truining program and conducting in-service
workshops for teachers instruct;ng other teachers. Also, packets were
developed at Western Miéhigan Unijsrsity and they included:

1. Background information about the metric system in other nations

and the changeo&er in the United States to this system.
2. A description of the role home economists played in implemenfing
this changeover both in the classroom and in the students'
homes.
3. Suggested learning experiences.
4. Inexpensive teaching aids and transparency masters.
5. Tlists of sources from which teachers could obtain other teaching
aids.

Fitted kits were also prepared to use in various in—service programs
tor vocational areas of home economics and industrial arts. These kits
included measuring devices,’course outlines, and audio visual materials.

To acquaint the public with the impact of conversion to metric at home
and on the job,’a one~hour videotape was developed for television
(Parker, 1973; Intellect, 1973).

Another project funded by the U. S. Office of Fducation was the
Metric Education project for Vocational Education at Ohio State Univer-
sity. The contract extended from July, 1974, to June, 1977, and con-
cerned the development and utilization of metric education instruct%onal
mgterials in vocationél, technical, and adu1;‘$ducation. One of tbéir

projects was to develop and test metric instructional packages for



26

selected occupational areas in each of the 15 OSOE Career Education
clusters and adult education. Training workshops were conducted for
selected vocational and adult education participants in each of the 10
USOE regions. Also, they developed an implementatioﬁ guide for estab-
lishing metric education programs in local vocational and adult educa-

tion programs (American Metric Journal, 1974).

Another large multi-state grant was awarded to North Carolina,
California, Minnesota, Mississippi, and Delaware by the U. S. Office
of Education. These five states were pioneers in metric education and
developed working models and facilitated cooperation between educational
agencies, private industry and the general public. These projects
helped tremendously in our 10-year conversion to the metric system

(American Metric Journal, 1974).

~Many school districts have converted to the metric system and each
system devised methods for achieving their goals. One method was used
by teachers at Taft Middle School in Marion, Ohio, to develop an inter-
disciplinary approach for providing students a working knowledge of the
metric system of measurement. The month of May was designated as '"Metric
Month" gnd each department was invited to participate in the program.
The social studies class studied the history of the metric system, its
usage in the world today, and the socio-political aspects of a nationwide
change in measurement. The students used the meter, liter, and grams in
their science classes. English classes discussed the vocabulary of ﬁhe
metric system and incorporated the vocabulary in creative writing exer-
cises. Posters, badges, and slogans proclaiming "Metric Month' were made
and displayed by the art classes. Students used the metric system in

measuring and cooking in their home economics classes. The school was
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measured in metric units by the math classes and metric verses were put

to popular songs and jingles by the music classes. The physical educa--

tion department concluded "Metric Month" by having Taft School Olympic

Games using metric distances. The pilot program helped students become

familiar with the metric system (Morehouse and Schoonmaker, 1975).

As we began teaching the metric system, we were faced with many

problems.

The problems increased because a flood of inaccurate and in-

adequate products flooded the market. Judy Oppert (1975) tried to solve

some problems by providing principles or generalizations to use when

teaching anyone above the elementary level. These principles were:

1.

Understanding the need for adopting the metric system and its
impact on the nation as well as on home economics, persuaded
people to learn the metric system.

Converting from the customary measurement system to metric or
vice versa was confusing, involved many mathematical calcula-
tions, took a lot of time, created a false complexity about the
metric system and helped to maintain the customary system.
Illustrating the relationships between metric units of length,
area, volume, and mass helped students understand the logic,
simplicity, and design of the metric system.

Emphasizing measurement activities where the students were
actively involved in the measurement processes and experiences
helped the students develop an understanding of the metric
system.

Consistency in spelling, notation for decimal placement and

terminology eliminated needless confusion.
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6. The continued use of customary and metric units made it more
difficult to unlearn tﬁe customary measurements and conversion
from one unit to another became an undesirable ﬁractice.

7. The use of metric measurement in the home and community rein-
forced the school activities and aided learning and retention.

8. If the students gained self-confidence in working with the
metric units they were more likely fo continue using‘them in
situations outside the classroom.

9. Conversion costs were reduced by timing the replacement of
appropriate items so they were coordinated and replaced at
the end of their regular lifespan, whenever possible.

Regardless of how school districts or universities introduced the

metric system, they shared some common problems. One major problem was
thoroughly preparing teachers to teach the metric system. Teachers had
to avoid integrating the teaching of the metricesystem with the teaching
of standard measurements. Also, it was necessary to revise or replace

textbooks, courses of study, curriculum guides ana other "software". It
was necessary to replace current measuring devices with metric tools in
classrooms, laboratories and industrial art departments. Purchasing de-
partments had to learn metric specifications and cooks learned to adjust
to using metric recipes. Also, home economics departments had to con-

vert units for measuring length, weight, capacity, and temperature.
Teaching the Metric System

There was very limited information available on strategies for
teaching the metric system. Most information concerned materials that

were available, but there was no endorsement of materials to help in
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the selection of accurate useful tools for instruction. The National
Bureau of Standards was available to review any documents concerning the
metric system. However, the submitter of tﬂe document retained complete
authority as to how he used the comments from the review (Roberts, 1974).
In 1974, the National Bureau of Standards published a booklet listing.
references on métric information. A bibliography for quick reference or
soufces of information for supplementary materials was published'by the
Center.for Science and Mathematics at Ohio State University (Bitfer and
Geer, 1975). Materials on teaching metric were readily available, but
their effectiveness for teaching metric héd not been determined.

The only study this investigator found comparing two methods of
instruction in the metric system was done by Pigford (1974). One method
was lecture—demonstration and individuals recorded results of the activ-
ities performed by the lecturer. The other‘method was using the labora-
tory and each subject handled equipment and participated in measurement
and estimation of activities. The students were preservice elementary
teachers and no differences between groups were found on either the post-
test or the retention test. On the basis of this study, the investigatdr
recommended that the lecture-demonstration method be used in situations
where cost—-effectiveness was a consideration.

A review of research studies on the teaching of the metric system
was done by Murphy and Polzin (1969). A review of the research studies
produced the following conclusions:

1. Students in selected high schools in 1929 possessed an in-

adequate knowledge of the metric system and of the relationship

between the metric and English units.
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2. Thirty-four percent of the problems in three selected high
school chemistry textbooks in 1930 were in metric units.

3. There was evidence of the metric controversy in many of the
studies on teaching the metric system.

4. Recent research suggested that the metric system should be
taught in the private and public schools and the English system
should be de-emphasized.

5. Elementary pupils and teachers, high school pupils, and college
juniors selected for study had difficulty in appraising.quan—
tiative values.

6. Modern school mathematics instruction was often superior to
traditional instruction of selected seventh grade pupils in the
area of measurement.

7. Research studies in the area of measurement and the metric
system were few.

Teaching the metric system was gaining more attention as evidenced
by a recent study conducted by Kennedy (1975). This investigator wanted
to determine the reliability of the use of advance organizers to enhance
the retention of metric system concepts. The students were randomly
assigned to one of three treatment groups. Group I received an inves-
tigator-developed comparative advance organizer prior to instruction in
the metric system. Group II received an investigator written historical
account of its development; and Group III received no prior instruction
and was used for control purposes. The results indicated that the
comparative advance organizers had potential that needed to be more fully

utilized.
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An important consideration in the conversion to the metric system
was the kind and amount of education needed for the effective use of the
metric system by adults. The words "adult education" had many different
interpretations, but in the United States it was.an umbrella term for
voluntary, part-time programs or the "fourth-force" in education. At
least 13 million Americans were involved in adult education experienpes
each year. This "fourth-force" became a major vehicle for interpreting
and teaching the metric system to adult Americans. The importance of
adult education as a means of bringing about conversion to the metric
system was realized. Also, adult educators planned adult education
courses to bring about a rapid and effective conversion. This required
creatiﬁg specific curricula and procedures to accomplish this goalp
Teachers were trained to teach the courses and suitable instructional
materials were developed (Cartwright, 1971).

Adams (1975) conducted a study to identify effective means of ed-
ucating the general public to think in terms of the metric system. Odom
(1973) stressed the importance of having people learn to use metric units
only. He believed the best way to learn metric was by using and this
brought about needed familiarity. "Think Metric" was his other idea in

teaching metric so it became a part of daily living.

Programmed Instruction as a Teaching Device

The use of programmed instruction was presented as a new development
in teaching methodology. Pressey (1927), one of the early pioneers in
the development of programmed instruction, developed a testing-teaching
machine at Ohio State University which was used for instruction and

grading of papers. Eight years of work with automated teaching devices
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were evaluated by Pressey (1932) and he concluded that teaching machines
helped students to learn and many man hours were saved in grading
papers. Pressey's pioneer work of the 1920's met with little public ap-
proval énd he regretfully dropped further work on auto-instruction in
1932. A quarter of a century elapsed betweén these first experiments
and the introduction of the teaching machine by B. F. Skinner (1954).

A considerable amount of research was conducted on programmed
instruction during the last 15 years. This research left little doubt
that programs do teach, regardless of the kind of program or the kind of
students. TFrequently programs taught as well as a teacher and sometimes
better (Fry, 1963). Programs have been used successfully at all educa=-
tional levels. They have been used to teach a variety of subject matter,

verbal, and manual skills (Hendershot, 1967; Programmed Instruction

Materials, 1962; Spaulding, 1967).

Programmed materials required the student to answer questions and
then provided him or her with immediate knowledge of results. This
knowledge of results reinforced correct responses and the‘student
traveled through a series of sequential steps, always inférmed of his
progress. There were two basic types of programmed instruction: linear
programming and branch programming. Markle (1964) summarized linear
programming by listing three basic principles: active responding,
minimal errors (because the student learned the responses he made), and
knowledge of results (confirmation of correct responses and correction
of any errors that occur). In linear programming the student made a
response and compared his answer with the answer on the same page.

On the other hand, the branching program required the student to

select one of three or four responses and then turn to another page to
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check his answer. If the response was correct, instructions were given
on how to proceed. If the response was incorrect, the student was givén
additiénal information and reselected an answer from the choices.
Crowder (1958) described the system as adapting itself to the student's
achievement and knowledge. Generally, the branching format permitted
the more capable students to by-pass the material he would have covered
in a linear program. Experimental evidence did not conclusively favor
one programming technique over the other; both are in use today,
although the majority of the programs were linear according to Silverman
(1967).

Silverman (1967) did a study comparing linear versus branching
programs aﬁd multiple choice versus constructed response modes in é
natural science course.v The results of the study produced no evidence
showing the superiority of the branching format or the linear format.
The branching technique took less time than did the linear program,‘but
no significant difference was shown by either group on the criferion
test. They did find that small steps took significantly more time but
produced significantly higher criterion scores than did the large step
format.

These two main types of programs had some common characteristics.
Each was an attempt to make leérning controllable and predictable and
to make it more efficient. Each was concerned with a very careful
sequencing of materials to minimize learning difficulties. Each pre-
sented the material to be learned in units, although step size differed.
Active résponding by the student was required in each type, although the
response served different purposes and could be made by writing the

answer in one case and by thinking it in the other. Errors were of
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concern in both types of programs. Although a wrong answer was thought
to be detriméntal to learning in the linear and was used to explain mis-—
understandings and increase learning in the branching. Feedback was
viewed as reinforcement which increased the probability of the response
recurring in the linear, while its purpose was to supply the learner with
information in the branching (Crowder, 1958).

Much of the work on programmed instruction was done under the aus-
pices of some branch of the armed services. Much of Pressey's (1926,
1932) work was for the Navy and some of Skinner's (1959) work was for
the Navy. The foéus of early military efforts was on devices for devel-
opment and assessment of particular skills, but some was directed toward
practical self-instruction and supporting research. Several military
training devices constructed in the 1940's and 1950's were developed to
teach skills by individualized self-instructional methods. The greatest
number of studies and use of programmed instruction were in the militatry
services. Business and industry were second and education was third

(Downing, 1965).

Programmed Instruction in Home Economics

In 1963, the Journal of Home Economics reported on the adaptation

of programmed instruction to home economics. Nelson (1966) reported a
study conducted at Cornell, Syracuse and the Universities of Buffalo and
Rochester. New approaches to the development and evaluation of teacher
preparation were investigated in the six year inter-institutional study.
Nelson (1966, p. 39) stated that '"possibilities of the use of programmed
instruction in certain phases of professional home economics education

are being explored with programs developed for the project." The



programs developed for the Inter-University project were written by Lund
(1963). It was concluded from Lund's research that automated instruction
was one method for effectively presenting some subject matter to under-
graduates in home economics educatiqn.

For many years home econémists have been trying to take caré of the
individual differences of students; they have made an effort to indi-
vidualize the courses of study for the students. In 1963, Huffman con-
ducted a’stuﬂy to determine teacher attitudes toward programmed
- instruction, the teacher interests in programmed instruction, and their
willingness to use programmed materials in their classes. A slight
majority of the teachers sampled indicated programmed instruction could
be more effective and efficient than the conventional methods of instruc-
tion in teaching factual information. The areas of clothing, housing,
and foods were most often recommended for future programs. It was agreed
by 80 percent of the teachers that programmed instruction should be-
used to implement the basic course rather than become the basic course.

Reigel (1964) found no significant differences in a study between
the conventional method of teaching ninth grade home economics classes
and the ﬁrogrammed method of instruction. It was found that students
using programmed materials completed the material to be learned in less
time than students learning by the conventional method.

The Diabetes and Arthritis program of theFPublic Health Service
explbred the possibility of using automated instruction for teaching
the diabetic.‘ A pilot test using programmed instruction for teaching
diabetics was described by Skiff (1965). The objective of the program
was to find a method which could conserve increasingly scarce profes-

sional time, and could be used where no patient instruction previously
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existed. The program provided individual instruction, presented stand-
ardized information in small steps, demanded patient involvement, im-
mediately confirmed or corrected the reader's response, and permitted the
learner to go at his own pace. The conclusion reached after the pilot
test was that programmed instruction promised to be a useful part of a
planned teaching program.after further testing and evaluation.

According to Markovich and Campbell (1968), programmed instruction
provided a learning situation in the area of food science. The purpose
of their study was to determine the effecfiveness of the procedure rathef
than its effectiveness relative to that of another method of presenta-
tion. The programmed text used for this study covered four plans of food
science and was evaluated by a class of 16 students. The better studenté
tended to excel consistently, while the weaker students generally re-
mained at the bottom of the class. The most apparent weakness cited by
the students was lack of variety in presentation of frames. A majdrity
of the student subjects expressed approval of the active participation
required by programmed instruction.

Many teaching machines were produced for school use in the 1950's
and in the 1960's, but they served only as a means of presenting learn-—
ing materials, informing the student of his progress, and tabulating his
errors. It became obvious, according to Murphey (1968), that this'type
of machine could be no better than the programs put into it. It was
discovered that programs in book form could be very effective without
benefit of a machine. Since 1965, the emphasis has been on producing
learning mateials and studying the process of programming.

The use of the filmstrip, 'Taking Care of Diabetics', which was

programmed by Marian Heglund Sierra-Franco for the Auto Tutor Mark II
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machine was reported by McDonald and Kaufman (1963). This program was
designed to be used as a tool along with individual counseling and group
clagses. The teaching machine was selected by McDonald and Kaufman as
the first step in putting responsibility for self care in the hands of
the diébetic student. It was felt that programmed instruction wés
effective in teaching diabetic patients to care for themselves.

Programmed instruction in basic nutrition, according to Kiang
(1970), was an effective teaching’methodology for five-year baccalau-
reate nursing students. The students were divided into three groups.
Group I received programmed‘instruction; Group II was given assigned
readings; and Group III was the control group and given no instruction.
The stqdents who received programmed instruction in basic nutrition had
a mean score of 43.27 as compared to a mean score of 34.27 for the stu-
dents who had assigned readings covering the same material. The students
who had the assigned readings had higher scores than the control group
who had a mean score of 25.00. The t value exceeded t 0.0l = 3.05 and
indicated a significant difference in pre- and post-test scores of those
using programmed instruction. The time needed for completion of the
programmed material was about the same as that required for the assigned
readings.

Tani and Hankin (1971) developed the audio visual self-learning
program, based on the principles of programmed learning for assisting
patients with diabetes in their dietary management and for supplementing
the individual interview of the dietitian. The program featured colored
slides synchronized with tape recordings and was divided into two parts
for two successive clinic vists by the‘patient. The results indicated

that the new and traditional methods were comparable for retention of



38

knowledge and that programmed learning could extend the professional
expertise of the dietitian or nutritionist.

Reich (1971) reported in the Journal of Home Economics on her

research of a programmed course in basic clothing for college students.
The research involved development of a linear program for teaching basic
principles of clothing construction to students with varying degrees of
clothing construction experience. The program was.inténded to help stu-
dents reach the concept level of learning while integratiﬁg manuai
skills with formal knowledge. Analysis of data generated from the
program was encouraging, the students seemed to like the individual
approach to learning. The final revision of the program was completed
and published by a commercial publisher.

A study was done by Klein (1971) using seventh grade students com-
paring clothing instruction taught by a progrémmed learning text, Sewing

Step by Step, with that of students taught by traditional teaching

methods in a team-teaching situation. The experiment involved a control
of 64 students and an experimental group of 111 students from a high
school in Wisconsin. The results of the study showed that achievement
was as great or greater with the experimental group as with the control
group. The differences were not significant when the data were analyzed.

Gaffney (1971) developed and evaluated instructional components for
three selected concepts in textiles in a college textiles course. Mean
gain scores were computed to determine student's gain after the program
was completed. The results of the study indicated that programmed
instruction can be effectively utilized in teaching the basic concepts
in textiles. The group uéing the programmed instructional component

scored significantly higher (0.01) than did the group using the
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traditional lecture method.' A mean time of 69.05 minutes was used to
complete the programmed components as compared to seven hours for the
traditional group. Seventy percent of the students liked the program.
It was concluded that the developed materials were appropriate for the
target populatiomn.

A comparison of the effectiveness of programmed instruction and an
educational film for_training food service personnel about prevention of
falls was done by Gault (1972). Fourteen food service employees received
training on the prevention of falls in the kitchen by viewing an educa-
tional film. Twelve food service employees received training on the same
topic by completing a unit of programmed instruction. Both experimental
groups indicated equivalent Rnowledge, by pretest scores, concerning the
prevention of falls at the beginning of the study. Comparison of initial
and second post—~test scores indicated that comparable amounts of learn-
ing and retention occurred when either the educational film or programmed
instruction was used. Either of these training techniques or the two
techniques in combination offered possibilities for the dietitian to
maintain a continuing training program for food service personnel.

An investigation of the effectiveness of teaching basic food safety
principles for consumers by programmed instruction was done by Howard
in 1975. The difference between initial behavior and terminal behavior
of subjects using the programmed text was assessed in relation to the
terminal objectives of the programmed material. The criterion test and
programmed text were administered to two groups of consumers consisting
of 20 subjects and 17 subjects. A positive change in scores between the

pretest and post—test was significant at the 0.001 level for both groups.
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The results obtained indicated that food safety could be taught effec--
tively to consumers through programmed instruction.

Posey (1975) developed a self-instructional system to teach metric
temperature to adults and students in the tenth grade or above. The
system was to meet the following criteria: individualized, enjoyable,
inexpensive, suitable for home as well as claséroom use, and appropriate
for use by homemakers and consumefs. Mastery level was arbitrarily set
at students achieving 80 percent or better on the post-test. Eighty-
three percent of the 106 subjects scored better than 80 percent on the
post—-test. Scores increased an aVerage of 51 points between the pretest
and the post-test.

There was no complete theory of learning. No theory takes into
account all types of learning. It has been amply demonstrated that pro-
grammed instruction was a useful and effiéient method of learning. The
full potential of programmed instruction to control and predict learning_
cannot yet be achieved. It just may be that programmed instruction may
be the means through which a more complete theory of learning may be
developed. Programmed instruction was a method that offered great poten-

tial as students tried to master the vast amount of knowledge required.
Summary

Chapter II presented the history of the metric system in the United
States, a definition of the metric system and why the United States con-
verted to the metric system. Also, the metric system gnd its relation
to home economics and education was explored. One.method of instruction,

programmed instruction, and research utilizing programmed instruction was



reviewed. The review of studies confirmed the need for carefully

designed and controlled studies evaluating metric teaching strategies.
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CHAPTFR III
RESEARCH PROCEDURES

Based on the Metric Conversion Act of 1975 and the increased usagé
of the metric system of measurement, the writer decided to investigate
research and related literature that dealt with the metric system of
measurement. Research dealing with effective strategies for teaching
the metric system to home economists was unavailable. This led to the
decision to investigate strategies for teaching dietitians basic informa-
tion abéut the metric system and to identify implications about the
metric system for teaching dietitians., The procedure and methods de-
scribed in this chapter were followed to éccomplish the objectives of

this study as outlined in Chapter I.
Research Design

The objectives of this study guided the author in the kind of
research needed for the study. The research design called for finding
out if knowledge of the metric system (dependent variable) could be
affected by how (the methods or techniques) this knowledge was gained.
The researcher was interested in discovering if dietitians gained as
much metric knowledge using programmed instruction as those given .in-
struction in the classroom with participant interaction.

This research design used the "Nonequivalent Control Group Design"

(Campbell and Stanley, 1963). The design is diagrammed as follows:

42
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1 1 2
0, X, 0,
05 O

in which:

1. The treatment given the two groups was indicéted by the symbols
Xi and X2. The participants that used the traditional lecture
method of instruction were designated as Xl; and X2 designation
‘was used for the programmed method of instruction. The instruc—
tional materials were developed and tested by the researcher to
meet the objectives of the program and the same material was
presented in both methods of instruction.

2. A pretest (Metric Skills I, Appendix B) was administered to all
participants so the effects of the two teaching strategies could
be analyzed. The pretest was represented in the diagram by the

symbols O 03 and O.. Analysis of Variance was used to test

5

for significant differences between the means of the three

1’

groﬁps and the F value was 0.1262 or the difference in the
groups was not statistically significant.

3. A post-test (Metric Skills II, Appendix C) was administered to
all participants and the post-tests were represented in the
diagram by the symbols 02, O4 and 06. The post-test was admin-
istered to all participants at the end of instruction to deter-
mine if the treatments did have an effect on the amount of
metric knowledge. Due to the short period of time between
administration of the pretest and poét-test, equivalent forms

of the pretest and post-test were used.

4., In the diagram, Group I or the traditional lecture method of
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instruction was represented by the symbols Ol X Group II

1 02
or the programmed method of instruction was represented by the
symbols O3 X2 04; and Group III or the control group was repfe—
sented by the symbols O5 06.

Each row in the diagram represented a group of prpfeséionally em-
ployed, registered dietitians in the state of Oklahoma. 1In this study
the groups did not have pre—experimental sampling equivalence, but the
groups constituted assembled collectives as similar as availability per-
mitted. The groups were similar because all participants were profes-
sionally employed, registered dietitians and qualifications necessary to
become registered were designated by the‘American Dietetics Association.

The sample for the study was derived from a mailing list of dieti-
tians in the state of Oklahoma provided by the Oklahoma Dietetics
Association. The mailing list indicated the dietitians that were not
registered. The Professional-Metric Questionnaire (Appendix A) and
Metric Skills I (Appendix B) were mailed to all registered dietitians
in the state of Oklahoma. If they were willing to participate in the
study, the completed Professional-Metric Questionnaire and Metric Skills
I were returned to the researcher. The 68 participants indicated on the

questionnaire which of the three groups they wished to be assigned as

part of the metric study (self-selection).
Instrumentation

Development of the Questionnaire,

Pretest, and Post-Test

The three instruments developed by the researcher for use in this
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sfudy were the Professional-Metric Questionnaire, Metric Skills I (pre—v
‘test), and Metric Skills II (post—test).v The pretest and post-test were
designed so the effects of two teaching strategies could be analyzed.
The Professional-Metric Questionnaire was designed to obtain professional
information and attitudes toward metric conversion from the sample. Ob-
jective, multiple-choice type questions were developed to'obtaip this
information. The questionnaire was composed of 16 questions: questions
one through eight were designed to obtain proféssional information; ques-
tions 9 through 15 were_designed to obtain information about attitudes
toward metric conversion; and question 16 was designed for the partic-
ipants to select their group for participation in the metric study. The
following professional information was solicited from the dietitians in
the sample:

a. ADA membefship classification,

b. type of professional training,

c. current professional position,

d. professional participation~-meetings, conventions attended,

e. route for becoming registered,

f. 1length of time as a professional member,

g. undergraduate grade-point=-average, and

" h. highest degree held.

The second part of the questionnaire dealt with attitudes about
metric conversion. The following information was solicited:

a; attitude about metric conversion,

b. knowledge of the metric system,

c. how the metric knowledge was obtained,

d. method of instruction preferred,
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e. ownership of metric measures (tools, devices),

f. type of metric measures owned, and

g. use of metric measures.

The questionnaire was developed by the researcher; three home eco-
nomics graduate classes at Oklahoma State University evaluated the ques-
tionanire for appropriateness and clarity. The instrument was revised
to incorporate their suggestions. Then, the questionnaire was field
tested in the state of Kentucky by 20 professionally employed, registered
dietitians and their suggestions were incorporated before the instruﬁent
was administered to the sample dietitians.

Pre- and post-tests were constructed by the researcher to evaluate
comprehension of metric information by the participants. The researcher
identified the objectives of the two instructional programs (traditional
lecture method and programmed instruction) with the same material being
presented in the two programs. A grid was developed to determine the
number of questions needed to represent each of the nine areas iden-
tified in the instructional programs. The result was a pretest and post-
test, each with 60 objective, multiple-choice questions. The questions
were divided as follows:

Questions 1 through 2----Introduction to the Metric System (Unit I)

Questions 3 through 6----Prefixes (Unit II)

Questions 7 through ll---Decimal Review (Unit III)

Questions 12 through 21--Metric Length (Univ IV)

Questinos 22 through 31--Metric Volume (Unit V)

Questions 32 through 41--Metric Weight (Unit VI)

Questions 42 through 47--Metric Temperature (Unit VII)
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Questions 48 through 50--Metric Energy (Unit VIII)

Questions 51 through 60--Rules for Metric Usage and Conversion
(Unit IX)

The pretest and post—test were evaluated by two graduate home
economics classes at Oklahoma State University for clarity. Suggested
changes were made in the instruments. Then the pretest and post-test
were evaluated by a panel of judges knowledgeable of the metric system
to determine content validity of the instruments.

The pre- and post-tests were designed as equivalent forms (Metric
Skills I and Metric Skills II) because of the short span of time between
the two administrations. Each form was a cross-sectional sample of the
same group of items. The pretest and post-test were administered to
three graduate classes at Oklahoma State University to determine if they
were equivalent forms. Class I took the pretest first and a week later
took the post-test; Class II took the post-test first and the pretest‘a
week later; and Class I1I was divided so that half of the class took the
pretest the first week and half of the classuébok the post-test the first
week and‘the procedure was reversed the second week. There was no sig-
nificant difference in the groups, as determined by the Analysis of
Variance statistical procedure. It was determined that the pretest and

post-test were equivalent forms.
Metric Treatment Programs

After stating the objectives for the metric programs for dietitians,
the decision was made to test possible alternative methods of teaching
the metric system to dietitians. The researcher attended a metric work-

shop at Oklahoma State University and reviewed books on the metric system
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to determine the alternate methods of teaching to be used in the study
and the metric information that would be provided in the programs. The
researcher decided to use two methods of teaching the metric system to
dietitians: the traditional lecture method of instruction and pro-
grammed instruction.

After reviewing books on the metric system and aftending the metric
workshop, the researcher decided each program would consist of nine
units, and the information presented in the two programs would be the
same because of the design of the study. The first unit of each program
would be an introduction to enable the participénts to understand why
the United States was converting to the metric system and providing
motivation for learning the metric system.

Tbe second unit dealt with six prefixes that were important in
learning the metric system. The prefixes would be used with all metric
units in the program except metric temperature. The third unit would be
a decimal review to prepare participants for arithmetic in the metric
system of measurement, as the metric system is a decimal system. The
last six units of the instructional program would require the partic-
ipants to use decimals.

Information included in most books about the metric system included
information about metric length, metric volume, metric weight, and
metric temperature. The order and method of presentation varied, but
the researcher decided to divide the information into the following four
units: metric length, metric volume, metric weight, and metric tempera-
ture. The eighth unit in the programs would deal with metric energy
because of the importance of energy measurements in the dietitians pro-

fessional roles.
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The researcher found when reviewing books on the metric system

that International System of Units (SI) rules for metric usage were not
always followed and decided that information on rules for metric usage
should be included in the instructional program. The final information
that the researcher decided to include in the instructional programs was
conversion information that dietitians Would need during the conversion
period in meeting professional responsibilities to the public. There-
fore, the nine units were as follows:

Unit I-——=—- Introduction to the Metric System

Unit II-----Prefixes

Unit III----Decimal Review

Univ IV-———- Metric Length
Unit Ve————- Metric Volume
Unit VI-———= Metric Weight

Unit VIT--—--Metric Temperature
Unit VIII-—-Metric Energy
Unit IX--——- Rules for Metric Usage and Conversion

The traditional lecture method of instruction was presented by the
researcher in a metric workshop held on two consecutive Fridays at Okla-
homa State University. Based on information from other metric wofkéhops,
thevworkshop was held on two consecutive Fridays to give participants an
opportunity to review and.apply the many new concepts presented.

The workshop had a 15-hour contact limit set by the researcher.
The.number of hours for the workshop was based on results of other metric
workshops reviewed by the researcher that state 10 to 15 hours of train-
ing were needed to learn the metric system. The researcher chose the

maximum number of hours for the workshop.



50

The format followed during the metric workshop was the researcher
presenting information using the traditional lecture-discussion method
of instructioﬁ with transparencies to illustrate the concepts presented;
After a unit had been presented, the participants practiced using the
information that had been presented. The practice problems were then
discussed by the researcher and participants to insure an understanding
of the concepts presented. A summary of the major concepts was given
before moving to the mnext unit. The 1ecture method of presentation used
approximately two-fifths of the contact time and the practice time and
discussion used approximately three-fifths of the contact time. A sample
of the lecture material can be found in Appendix D.

The programmed method of instruction presented the same material as
the lecture method of instruction. The same procedure was used, that is
concepts were presented with illustrations to emphasize the concepts and
the same practice problems used in the workshop were included for the
programmed method participants. The partiéipants were to solve the prob-
" lems, check their answers with the answer sheet on the next page and if
any of the answers were incorrect they were to be erased. The partic-
ipants would then reread the material and rework the practice problems.
Again this was to insure an understanding of the information before pro-
ceeding to the next unit. A sample of the programmed material can be

found in Appendix E.
Statistical Procedures

The hypotheses of this study determined the statistical procedures
used for analyzing the data. Three statistical procedures (Analysis of

Variance, the Scheffe Test, and Pearson Product-Moment Correlation) were
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used. Analysis of Variance was used to analyze hypotheses I through IV
and hypotheses VTT, VIII, IX, XIIT and XIV to test the significance of
differences between the means of the groups. Yor thils statistical
procedure,\the 0.0S'level of significance was used to accept or not to
accept the hypotheses.

The second statistical procedure, the Scheffe Test, was used to
determine between which groups there was é significant difference, if
a significant difference was indicated by the Analysis of Variance (F
value). The Scheffe Test was used on the same hypotheses (I‘through v,
VII, VIII, IX, XIII and XIV) as the Analysis of Variance, if the F valqe.
indicated there was a significant difference between the means of the
groups. Edwards (1962, p. 154) stated that "this test can be appropriate
for making any and all comparisons of interest between a set of k means,
including those comparisons that may be suggested by the values of the
means themselves.'" The .10 level of significance was set as the level
for determining if there was a significant difference between the groups,
because the Scheffe method is more rigorous than other multiple compar-
ison methods. This is Scheffe's recommendation (Ferguson, 1966).

The last statistical procedure used for analyzing the data was the
Pearson Product~-Moment Correlation. The Pearson Product-Moment Correla-
tion was used for correlating intevening variables (specific professional
data and attitudes) and dependent variables (knowledge of the metric
system). The Pearson Product-Moment Correlation was used to determine
the relationship of hypotheses VI, VI, X, XI, XII, XV, XVI, and XVII
to knowledge of the metric system. The 0.05 level of confidence was

used for accepting or not accepting the hypotheses.
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Hypothesis I

Hl was stated as follows: there willkbe no significant difference
in the pretest scores (Metric Skills I) of dietitians'receiving the

traditional lecture method of instruction, those using programmed in- -
structional maferials, and those of the control group. This hypothesis
was analyzed, by use of the Analysis of Variance statistical procedure,
to determine if there was a significant difference between the means of

the three groups. The formula used for this statistical procedure

(Analysis of Variance) was:

= = .2
X, - X))

T =
2 2
S, /nl + S, /n2

This formula was from Ferguson (1966, p. 296).
The techniques used were as follows:

1. the sum of the squares for each of the separate groups was
computed (within sum of squares)

2., the sum of the squares for the total group was computed
(total sum of squares)

3. the within sum of squares was subtracted from the total
sum of squares (between sum of squares)

4. the within and between sum of squares was divided by the
degrees of freedom associated with each to obtain the mean
squares (Popham, 1967, pp. 164-166).

The degrees of freedom was obtained by:
5. dividing the between mean squares by the within mean
squares and this yielded the F wvalue
6. then the F value was checked for level of probability
from the Distribution of F table (Popham, 1967, p. 167).
If there was a significant difference between the means (F value),

then the second statistical procedure was used to compare the means to

determine where the significant difference was located. 1In this



53

hypothesis, the Scheffe Test was used to analyze the means of Group I
and Group II, Group I and Group III, and Group II and Group III to
determine where there was a significant difference. The formula used

for the Scheffe Test was:

- - .2
s2 2
st
1 2
%, = the mean of the first group

;2 = the mean of the second group
s"w = the within group mean squares
n, = number of group one

n, = number of group two (Ferguson,
1966, pp. 296-297).

To evaluate the F of the formula, it was compared with F' and F'

was defined as:

F' = (k—l)(Fu(dfl,dfz))

k = number of groups
dfl = degrees of freedom between groups
df2 = degrees of freedom within groups

(Ferguson, 1966, pp. 296-297.

Hypothesis IT

H, was stated as follows: there will be no significant difference
in the post-test scores (Metric Skills II) of dietitians receiving
traditional lecture instruction, those using programmed instruction, and
those of the control group. This hypothesis was analyzed by ﬁsing the

Analysis of Variance statistical procedufe to determine if there was a
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significant difference between the means of the three groups. The
Scheffe Test was used, if the F value was significant, to determine if
the significant difference in the means was between Group I and Group

IT, Group I and Group III, or Group II and Group III.

Hypothesis III

H3 was stated as follows: there will be no significant difference
in the pretest (Metric Skills I) and the post—test (Metric Skills II)
scores of the dietitians receiving the traditional lecture method of
instruction, those receiving programmed instruction, or those of the
control group. This hypothesis was analyzed by using the Analysis of
Variance statistical procedure to determine if there was a difference
between the means of the three groups. If the F value was significant,
theﬁ the Scheffe Test was used to determine if the difference in the

means was between Group I and Group II, Group I and Group III, or Group

ITI and Group III.

Hypothesis IV

H4 was stated as follows: there will be no significant difference
in the nine sections of the pretest and post-test of dietitians receiv-
ing the traditional lecture method of instruction, those using
programmed instruction, or those of the control group. Each section of
the pretest and post-test scores was statistically analyzed using the
Analysis of Variance statistical procedure to determine if there was a
significant difference between the mean scores of the groups. The

Scheffe Test was used, if the F value was significant, to determine if
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the difference in the means was between Group I and Group II, Group I

and Group III, or Group II and Group III.

Hypothesis V

Hs.was stated as follows: there will be no significant relation-

ship in comprehension of the metric system by dietitians and years of
membership in the American Dietetics Association. This hypothesis was
statistically analyzed by using the Pearson Product-Moment Correlation.

The formula for the correlation coefficient was:

X
r=
Y (2x%) 5y

xy is the product of each x and y for every individual

x2 is the sum of the squared deviations from the mean in x
vy~ is the sum of the squared deviations from the mean in y
(Edwards, 1967, p. 102).

The steps used!in the calculation of the Pearson r were:

1. Divide the sheet into columns labeled: individual; X
(score on X); Y (score on Y); x (deviation of mean of X
from each X); y (deviation of mean of Y from each Y); x2
(square of each deviation in X); y2 (square of each
deviation in Y); and xy (product of each deviation score
of X and Y). ‘

2. Enter each individual's score for both X and Y in the
appropriate columns., Sum these columns and find the mean
of X and the mean of Y.

3. Subtract the mean of X from each score in column X and
enter in column x. Subtract the mean of Y from each
score in Y and enter in column y.

4. Square each value of x and enter in the x2 column.
Similarly, square each value of y and enter in the y
column. Sum these two columns to obtain the sum of x2
and the sum of y2.

5. Multiply each individual's x value by his y value and
enter in the xy column. Sum this column to obtain the
sum of xy.

6. Prepare a summary table listing the values of the mean
of x, the mean of y, the sum of x2, the sum of y2, and
the sum of xy. _

7. Substitute in the above formula (Bartz, 1966, pp. 47-48).
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The correlation coefficient was interpreted from the perfect pos-
itive +1.0, to the perfect negative -1.0. The extreme values are
rarely obtained in practice, but as the coefficient ranges from 0.0
+1.0, the relationship becomes greater until the relationship is perfect,
+1.0. A confidence level of 0.05 was set for accepting>or not accepting

this hypothesis.

Hypothesis VI

H6 was stated as follows: there will be no significant relation-
ship in comprehension of the metric system by dietitians and the number
of professional meetings and/or continuing education classes attended.

This hypothesis was statistically analyzed by use of the Pearson Product-

Moment Correlation.

Hypothesis VII

H7 was stated as follows: there will be no significant difference
in comprehension of the metric system by dietitians and the type of
professional position held. Analysis of Variance was the statistical
procedure used to determine if there was a significant difference between
the means of the groups. If the F value was significant, then the

Scheffe Test was used to analyze where the difference in the means

existed.

Hypothesis VIIT

H8 was stated as follows: there will be no significant difference

in comptrehension of the metric system by dietitians and the route

(internship, degree, or experience) used to attain membership in the
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American Dietetids Association. Analysis of Variance was the statistical
procedure used to determine if there was a significant difference between
the means of the groups. If there was a significant difference as
détermined by the F vaiue, then the Scheffe Test was used to determine

where the significant difference was located.

Hypothesis IX

H9 was stated as follows: there will be no significant difference
in comprehension of the metric system by dietitians and the highest
degree held by the participant. Analysis of Variance was the statis-
tical procedure uéed to determine if there was a significant difference
between the means of the groups. If there was a significant difference
as determined by thé Analysis of Variance (F value), then the‘Scheffe

Test was used to determine between which groups the significant differ-

ence was located.

Hypothesis X

HlO was stated as follows: there will be no significant relation-
ship in comprehension of the metric system by dietitians and the

participants undergraduate grade-point-average. The hypothesis was

statistically analyzed by use of the Pearson Product-Moment Correlation.

Hypothesis XI

Hll was stated as follows: there will be no significant relation-

ship in cdmprehension of the metric system by dietitians who favor,

those who oppose, and those who are undecided about metric conversion.
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This hypothesis was statistiéally analyzed by use of the Pearson Product-

Moment Correlation.

Hypothesis XII

le was stated as follows: there will be no significant relation-

ship in comprehension of the metric system by dietitians who have a
workable knowledge of the metric system and those who do not have a
workable knowledge. This hypothesis was statistically anaiyzed by use

‘'of the Pearson Product-Moment Correlation.

Hypothesis XII1

H13 was stated as féllows: there will be no significant difference
in comprehension of the metric system and how participants obtained a
workable knowledge of the metric system. Analysis of Variance was the
statistical procedure‘ﬁsed to determine if there was a significant dif-
ference between the means of the groups. If there was a significant‘dif—

ference between the means (F value) then the Scheffe Test was used to

determine between which groups the significant difference was found.

Hypothesis XIV

H14 was stated as follows: there will be no significant difference
in comprehension of the metric system and the method of instruction pre-
ferred by the participants for learning the metric system. This hypoth-
esis was statistically analyzed by using Anaiysis of Variance to

determine if there was a significant difference between the means of the

groups. If there was a significant difference between the means (F



59
value), then the Scheffe Test was used to determine between which groups

the significant difference was found.

Hypothesis XV

H15 was stated as follows: there will be no significant relation-
ship in comprehension of the metric system by dietitians and owning or
having available metric measuring equipment for use and those not having

metric measuring equipment for use. This hypothesis was statistically

analyzed by use of the Pearson Product-Moment Correlation.

Hypothesis XVI

H16 was stated as follows: there will be no significant relation-
ship in comprehension of the metric system by dietitians and the number
of metric measures they have available for use. The Pearson Product-

Moment Correlation was the statistical procedure used to analyze this

hypothesis.,

Hypothesis XVII

Hl7 was stated as follows: there will be no significant relation-
ship in comprehension of the metric system and if the participants often

use, sometimes use, or never use metric measures. This hypothesis was

statistically analyzed by use of the Pearson Product-Moment Correlation.
Selection of the Sample

The subjects of this study consisted of registered dietitians that
were professionally employed in the state of Oklahoma. Oklahoma was

chosen because the researcher was doing graduate study and the state
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association requested that metric information be provided for registered
dietitians. Registered dietitians in Oklahoma should be representative
of dietitians in all states because of requirements set by the American
Dietetics Association for membership and registration.

When this study was conducted Oklahoma had approximately 300 dieti-
tians in residence. A list of dietitiansvin the state of Oklahoma was
supplied to the reseércher by the Oklahoma Dietetics Association. The
list indicated by registration number dietitians that were registered
in ADA. Approximately 60 of the 300 dietitians in Oklahoma were not
registered and could not be considered for the sample. All registered
dietitians in Oklahoma were mailed the Professional-Metric Questionnéire,
Metric Skills I (pretest), and a letter explaining how the metric study
would be conducted and how théy could participate in the study. Those
dietitians willing to participate in the study completed the question-
naire and pretest and returned them to the researcher. The sample con-
sisted of dietitians that met the sample criteria and were willing to
participate in the metric study.

The sample dietitians for the metric study were divided into three
groups: Group I or the traditional lecture method of instruction; Group
IT or programmed instruction; and Group III or the control group. Ques-
tion 16 of the questionnaire was for participants to select the group
they would participate in as part of the study. Campbell andFStanley
(1963) described the design as "self-selected" when participants delib-
erately sought out their method of exposure to the study. 1In order to
assure that the groups were not biased in their knowledge of the metric

system, the researcher analyzed the pretest results and found there was
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no significant difference among the three groups in knowledge of the
metric system.

The sample for Group I, the traditional lecture method of instruc-
tion, attended the metric workshop that was conducted at Oklahoma State
University by the researchef on two consecutive Fridays. Twenty-two
parficipants wefe.in.Group I. Group II, the programmed meﬁhod of in-
struction, was determined by participants willing to compiete the pro-
grammed instruction and meeting the sample criteria. Group iI consisted
of 21 participants. The programmed instructional materials that were
developed and tested by the researcher, were mailed to all particiﬁants
in Group 1I, so they were received when the metric workshop was beingl
conducted and a deadline for completion of the program was given.

Group III, the control group, was determined by the participants
willing to participate in the study by éompleting the questionnéire,
pretest, and post-test. Group III consisted of 25 participants. Group
I completed the post-~test at the completion of the workshop. The post-
test was mailed to Group II and Group III with a deadline given for them

to be returned to the researcher.



CHAPTER 1V
FINDINGS, CONCLUSIONS‘AND RECOMMENDATIONS

The information in this chapter was based on data collected for
this study from the instruments (questionnaire, pretest, and post-test)
used to test the effectiveness of two teaching strategies and the
variables associated with comprehension of the metric system by profes~
sionally employed, registered dietitians. The statistical findings and

their significane were evaluated and preséﬁted.
Findings: Characteristics of Participants

Analysis of information about the participants revealed character-
istics which were important for interpretation of the study. The infor-
mation about the participants was made available from the responses of
the mailed questionnaires. The number of completed questionnaires
analyzed in the study was 68. The following information was analyzed:
number of years the participants were members of the American Dietetics
Association; professional meetings attended; professional position;
route for achieving membership; highest degree held; undergraduate
grade-point-average; attitude toward metric conversion; knowledge of the
metric system; how the metric knowledge was obtained; preferred method
for learning the metric system; available metric measuring equipment;

the number of available metric measures; and how often the metric
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cquipment was used. Tables XXX through XLII in Appendix F contain this

information.

Years of Membership

" Specific requirements for achieving membership in the dietetics
profession were established by the American Dieteticé Associatioﬁ;
All 68 participants in the metric study were members of the Ameriéap
Dietetics Association. Sixteen of the participants (23.5 percent) were
members for zero to two years, 12 parﬁicipants (17.6 percent) were mem-
bers for thfge to five years; seven participants (10.3 percent) were
members for six to eight years; three participants (4.4 percent) were
members for 9 to 11 years; three participants (4.4 percent) weré mem-
bers for 12 to 14 years; and 27 participants (39.7 percent) were mem-~
bers for over 14 years. More than one-third of the participants were
members of the American Dietetics Association for over 14¥§éars (Table

XXX, Appendix F).

Professional Meetings

Of the 68 participants in the metric study, five participants
(7.4 percent) had not attended a professional meeting or,ciass during
the éast year, One professional meeting or class during the past year
was attended by 15 participants (22.1 percent); two professional meet-
ings or classes during the past year were attended by 21 participants
(30.9 percent); three professional meetings or classes during the past
year were attended by 17 p#rticipants (25.0 percent) and 10 of the

participants (14.7 percent) had attended four professional meetings or
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classes. During the past year, two or three professional meetings were

attended by 55.5 percent of the participants (Table XXXI, Appendix F).

Professional Position

Many types of professional positions were available for dietitians
and several types were represented in the metric study. Twenty-nine
(42;6 percent) of the 68 participants in the metric study were employed
as clinical dietitians. From the remaining 39 participants, eight (11.8
percent) were employed as administrative dietitians; 13 (19.1 perceht)
were employed as consulting dietitians; nine (13.2 percent) were employed
as teaching dietitians; one (1.5 percent) was employed as a research
dietitian; and eight (11.8 percent) were employed in school lunch or
public health. More than one-third (42.6 percent) of the participants

were employed as clinical dietitians (Table XXXII, Appendix F).

Membership Route

Several routes for attaining membership were approved by the Amer-
ican Dietetics Association to provide the number of dietitians needed
for professional positions. Forty-six (82.4 percent) of the 68 partic-
ipants in the metric study attained membersﬁip by completing a dietetic
internship. Two (2.9 percent) of the remaining participants'attained
membership by completing a traineeship; one (1.5 percent) participant
attained membership by completing a preplanned work experience; six
participants (8.8 percent) attained membership by completing a masters
degree plus work experience; and three participants (4.4 percent) at-
tained membership by completing the coordinated undergraduate program in

dietetics. The dietetic internship is the oldest and most popular means
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~of attaining membership as indicated by 56 (82.4 percent) of the metric
study participants using this method for attaining membership (Table

XXXIII, Appendix F).

Highest Degree

A bachelor's degree in dietetics was required before members could
use one of the routes for attaining membership. Therefore, all partic-
ipants in the metric study held a bachelor's degree, but some had com-
pleted requirements for higher degrees. Of the 68 parficipants in the
metric study, the bachelor's degreé was the highest degree held by 43
of the participants (63.2 percent). The master's degree was the highest
degree held by 22 of the participants (32.4 percent) and a doctoral
degree was held by three of the participants (4.4 percent) in the metric
study. Therefore, a majority of the participants had not completed re-
quirements for a degree other than the bachelor's degree (Table XXXIV,

Appendix F).

Grade-Point-Average

The positions available for attaining membership in the dietetics
profession were limited and the undergraduate grade-~point-average was
one criteria used in filling these positions. This was reflected in
the grade-point-average of the pérticipants. Only two (2.9 percent) of
the 68 participants had an undergraduate grade-point-average of 1.5 to
2.5. Forty-five (66.2 percent) of the 68 participants had a grade-
point~average of 2.6 to 3.5 and 21 (30.9 percent) of the 68 participants

had a grade-point-average of 3.6 to 4.0, based on a 4.0 scale. A
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majority of the participants (66.2 percent) had an undergraduate grade-

point-average of 2.6 (C+) to 3.5 (A~) (Table XXXV, Appendix F).

Metric Conversion Attitude

Forty—nine (72.1 percent) of the 68 participants in the metric
study supported metric conversion; thrée participants (4.4 percent)
opposed metric conversion; and 16 of the participants (23.5 percent)
were undecided about metric conversion. A majority of the participants
(72.1 percent) supported metric convefsion and this will aid the metric

conversion process (Table XXXVI, Appendix F).

Metric System Knowledge

Many workshops and classes have been held on the metric system of
measurement, Dietitians used some metric measures in their professional
- positions. Therefore, it was important to know the number of parti;—
ipants who had a workable knowledge of the metric system prior to
participating in the metric study. Twenty-seven (39.7 percent) of the
68 participants said they had a workable knowledge of the metric system
and 41 (60.3 percent) of the participants said they did not have a work-
able knowledge of the metric system. One finding pointed out that a
majority (60.3 percent) of the participants récognized they needed knowl=-

edge of the metric system (Table XXXVII, Appendix F).

Acquired Knowledge

A variety of methods for learning the metric system was available
and of the 27 participants that indicated they had a workable knowledge

of the metric system, two of the participants (7.4 percent) said they
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obtained their knowledge by attending a workshop. Two (7.4 percent) of
the participants said they completed programmed instruction, six (22.2°
percent) said they obtained their knowledge by attending a university or
extension class; and 17 (63.0 percent) said they obtained their knowl-
edge of the metric system by self-taught instruction. A majority (63.0
percent) of the 27‘§articipants wrote they had gained knowledge of the
metric system on their own by helping children or studying whatever

information was available (Table XXXVIII, Appendix F).

Instruction Preferred

As the United States moves tdward conversion to the metric system
of measurement, accepted or preferred methods of instruction for learning
the metric system were needed in order to meet the needs of dietitians.
Twenty-six (38.2 percent) of the 68 participants stated that the method
of instruction preferred for learning the metric system was the workshop.
Twenty-three of the participants (33.8 percent) preferred progrémmed in-
struction as the method for learning the metric system; 12 of the partic-
ipants (17.6 percent) preferred taking a university or extension ciass;
five of the participants (7.4 percent) preferred telelecture; and two of
the participants (2.9 percent) preferred television as the method for
learning the metric system. Seventy-two percent of the participants
preferred either a workshop or programmed instruction for learning the

metric system (Table XXXIX, Appendix F).

Available Metric Measures

Metric measures have been available for many years in the United

States, but they have received more emphasis since the Metric Conversion
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Act of 1975 was passed. Of the 68 participants in the study, 39 (57.4
percent) said they owned or had available metric measures for use.
Twenty-nine of the participants (42.6 percent) said they did not own or
have available metric measuring equipment for use. Therefore, a majqr—
ity had available or owned metric measuring equipment (Table XL, Ap-

pendix F).

Number of Metric Measures

Of the 39 participants that said thgy owned or had available metric
measuring equipment for use, 15 (38.4 percent) said they had one type of
metric measure for use. Fourteen (35.9 pércent) of the 39 participants
said they had two tyﬁes of metric measures for use; six (15.4 percent)
of the 39 participants said they had three types of metric measures for
use; and four (10.3 percent) of the 39 participants said they had four
types of metric measures for use. A majority (74.3 percent) of the 39
participants said they had one or two metric measures for use (Table

XLI, Appendix F).

Use of Metric Equipment

The participants were asked if they used the metric equipment they
owned. Of the 68 participants in the study, three participants (4.4
percent) said they often used metric measuring equipment. .Twenty—nine
of the participants (42.6 percent) said they sometimes used metric meas-
uring equipment; and 36 of the participants (52.9 percent) said they
never used metric measuring equipment. Therefore, owning equipment does
not necessarily indicate using the equipment. A majority of the

participants owned one or more metric measures and a majority of the
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participants sald they never use metric measuring equipment (Table XLIT,

Appendix F).
Research Summary

More than one-third of the 68 professionally employed, registered
dietitians in the studf were members of the American Dietetiés Associa-
tion for over 14 years and were employed as cliniéal dietitians. The .
participants were interested in professional growth because a majority
indicated they had attended two or three professional meetings during
the past year.

All participaﬁts held a bachelor's degree, but less than two-fifths
had completed requirements for a higher degree.. Two-thirds of the
participants indicated they had an undergraduate grade-point-average
between a C+ and A-. After completion of the bachelor's degree more
than 80 percent achieved membership in ADA by completing a dietetic
internship.

Metric conversion was supported by a majority of the participants
and they recongized they needed knowledge of the metric system. Almost
three-fourths of the participants stated that they preferred a workshop
or programmed instruction for learning the metric system. However, of
those that indicated they had knowledge of the metric system, a majority
had gained the knowledge on their own.

Between one and four metric measures were available for a majority
of the participants to use. However, a majority indicated they never

use metric measuring equipment.



Conclusions

Conclusions drawn from this study were pfesented with the statis-
‘tical analysis that provided the basis for the conclusions. This in-~
cluded data used to determine if the null hypotheses were accepted or

not accepted.

~

Pretest Analysis

N
N

The' assessment of metric knowledge by participating dietitians
resulted in pretest scorés (Metric Skills I) for the three groups
participating in the metric study. The prefest was administered to all
participants so the effects of»the two teaching strategies could be
analyzed. The dietitians were allowed to choose their group (tradi-
tional lecture method of instruction, programméd instruction, or control
group) for participation in the study; This resulted in 22 participants
in Croup I (those receiving the traditional lecture method of instruc-
tion); 21 in Group IT (those using programmed instruction); and 25 in
Group TIT (those of the control group).

Even thougl the groups were similar (professionally employed, reg-
istered dietitiansvfrom the state of Oklahoma), it was necessary to
statistically determine that the groups were from the same population
before proceeding with the study. Analysis of Variance was the statis-
tical ﬁroccdure used to determine if the groups were from the same
population. Hypothesis I stated there will be no significant difference
in the pretest scores of dietitians receiving the traditional lecture

method of instruction, those receiving programmed instruction, and those



71

of the control group. The pretest means and standard deviations were

presented in Table TIII.

TABLE III

PRETEST MEANS AND STANDARD DEVIATIONS OF THE
THREE GROUPS IN THE STUDY

Group Number - Mean ' Standard Deviation
Group I 22 37.9091 9.0759
Group II 21 42.0000 8.9387
Group III 25 ' 43,1600 9.0170

Analysis of Variance was used to indicate if there was a signif-
icant difference between the means of the three groups. Table IV con-
tained these data. The critical F value for the given degrees of freedom
(2, 65) at the .05 level of significance was 3.14. The Analysis of
Variance yielded an F value of 2.137 which was less than the critical
value of 3.14. This indicated there was no significant difference
between the means of the pretest scores of the three groups at the .05
level of significance. Therefore Hypothesis I, that there will be no
significant difference in the pretest scores of dietitians receiving the
traditional lecture method of instruction, those receiving programmed
instruction, and those of the control group, was accepted.

The Scheffe Test was not used on Hypothesis I because there was no

significant difference between the means of the three groups' pretest
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scores. The researcher concluded that the three groups were similar in

knowledge of the metric system and proceeded with the study.

TABLE IV

ANALYSTIS OF VARIANCE--THREE PRETEST GROUPS
OF PARTICIPATING DIETITIANS

Source DF Sum of Squares Mean Squares F
Between Groups 2 347.1015 173.5507 2,137
Within Groups 65 5279.1731 81.2180
Total 67 5626.2734

Post-Test Analysis

Level of métric knowledge of the participating dietitians (after
completion of the workshop and programmed instruction and for the con-
trol group) was obtained from the post-test (Metric Skills II). The
post-test was administered to the three groups during the same time
period, so the time between the pretest and post-test would be the same
for all groups. Table V contained post~test means and standard devia-
tion data.

Hypothesis II stated there will be no significant differemce in the
post-test scores (Metric Skills II) of dietitians receiving the tradi-
tional lecture method of instruction, those using programmed instruction,

and those of the control group. Analysis of Variance was the statistical
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procedure used to determine if Hypothesis II would be accepted or not
accepted. The critical F value for the given degrees of freedom (2, 65)
at the .05 level of significance was 3.14. The Analysis of Variance
yielded an F value of 21.995, which was more than the critical F value
of 3.14. This indicated there was a significant difference between the
means of the three groups' post-test scores at the .95 level of signif-
icance. Therefore Hypothesis II, there will be no significant differ-
ence in the post—test scores of dietitians receiving the traditional
lecture method of instrucfion, those using programmed instruction, and

those of the control group, was not accepted. Table VI contained these

data. -
TABLE V
POST~TEST MEANS AND STANDARD DEVIATIONS OF THE
THREE GROUPS IN THE STUDY
Group Number Mean Standard Deviation

Group I 22 54.3182 - 3.4557
Group IT 21 55.0000 4.,2895
Group III 25 44,2400 8.9456

The Scheffe Test was used to statistically analyze Hypothesis II
because a significant difference between the means of the three post-test
groups was indicated by the Analysis of Variance statistical procedure.

The Scheffe Test was used to determine if the significant difference in
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the post-test means was between Group I and Group II, Group I and Group
111, and/or Group Ii and Group [II. The Scheffe Test results were com-
pared with the F' value to determine if a significant difference existed
between the means of the two groups. The F' value of 4.78 was derived
from the following statistical procedure and is the F' value for all

statistical comparisons involving the Scheffe Test (Ferguson, 1966, pp.

296-297):
F' = (k—l)(Fa(dfl,dfz))
= (2)(2.39)
F' = 4.78
TABLE VI
ANALYSIS OF VARIANCE--THREE POST-TEST GROUPS
OF PARTICIPATING DIETITIANS
Source . df Sum of Squares Mean Squares F
Between Groups 2 1718.5756 859.2876 21.995%
Within Groups 65 2539.3285 39.0666
Total 67 4257.9023

*Significant beyond .05 level.

The F value that resulted, when the means of Group I and Group II
(post-test) were compared, was .1273 and the F' value for comparison
was 4.78. The F value was less than the F' value, therefore a signif-
icant difference did not exist between the means of Group I and Group II

beyond the .10 level of significance.
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The I' value that resulted, when the means of Croup I and Group III
were compared (Scheffe Test), was 30.42. The F value was greater than
the F' value (4.78), indicating a significant difference between the

means of Group II and Group III beyond the .10 level of significance.

TABLE VII

SCHEFFE TEST--BETWEEN MEAN POST-TEST COMPARISONS

Group Number Mean Mean Squafes F F
Group I 22 54.3182 39.0666 .1278 4,78
* Group II 21 55.0000
Group I 22 54.3182 39.0666 30.42% 4.78
Group IIT 25 44,2400
Group II 21 55.0000 39.0666 33.82% 4,78
Group III 25 44,2400 ' :

*Significant beyond the .10 level.

The Analysis of Variance statistical procedure indicated there was
a significant difference between the post-test means of the three groups
in the metric study. Therefore Hypothesis II, there will be no signif-
icant difference between the post-—test scores of dietitians receiving
the traditional lecture method of instruction, those using programmed
instruction, and those of the control group, was not accepted.

The Scheffe Test was used to determine if the significant differ-
ence was between the means of Group I and Group II, Group I and Group

111, and/or Group IT and Group ITII. The F value (Scheffe Test)
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indicated there was no significant difference between Group I (those
receiving the traditional lecture method of instruction) and Group II
(those receiving programmed instruction). However, there was a signif-
icant difference between Group I énd Group III (the control group) and
Group II and Grbup IIT. From the above results, the researcher con-
cluded there was no significant differénce between the groups receiving
either traditional lecture or programmed instruction, but there was a
sigﬁificant difference between the groups receiving instruction (either
traditional lecture or programmed) and the control group in their knowl-

edge of the metric system.

Pretest Section Scores Analysis

The pretest and post-test were equivalent forms and composed of 60
objective, multiple choice questions. Each test was divided into nine
sections corresponding to the units in the programs of instruction. Each
section was analyzed to determine if there was a significant difference
between the means of the three groups. The pretest section means and
standard deviations were presented in Table VIII.

Hypothesis III stated there will be no significant difference in

the nine section pretest scores (Metric Skills I) of dietitians receiving
the traditional lecture method of instruction, those using programmed
materials, and those of the control group. Analysis of Variance was the
statistical procedure used to indicate if there was a significant differ-
ence between the means of the three groups in each of the nine sections
of the pretest (Metric Skills I). The critical F value with 2 and 65
degrees of freedom and a significance of .05 was 3.14. The F values of

Section I (0.655), Section II (0.330), Section III (2.307), Section IV



TABLE VIII

PRETEST SECTIONS MEANS AND STANDARD DEVIATIONS FOR THE THREE GROUPS OF DIETITIANS

Test Section Number of Questions. Group Number in Group Mean Standard Deviation
I--Introduction 2 Group I 22 1.0455 0.5755
I--Introduction 2 Group II 21 1.2381 0.5390
I--Introduction 2 Group ITL 25 1.1600 0.5538

II--Prefixes 4 Group I 22 2.9545 0.7222
II--Prefixes 4 ~ Group II 21 3.1905 1.2091
II--Prefixes 4 Group III 25 3.1200 0.9713
III--Decimal Reviews 5 Group I 22 4.8636 0.3512
III--Decimal Reviews 5 Group II 21 5.0000 0.0
III--Decimal Reviews 5 Group III 25 4.8000 0.4082
IV--Metric Length 10 Group I 22 6.2273 1.5715
IV--Metric Length 10 Group II 21 6.8095 2.2939
IV--Metric Length 10 Group III 25 7.2000 2.0000
V--Metric Volume 10 Group I 22 6.6818 2.3782
V—-Metric Volume 10 Group II 21 7.4762 2,1822
V--Metric Volume 10 Group III 25 8.4000 2,1794
VI--Metric Weight 10 Group 1 22 5.3636 1.9651
VI--Metric Weight 10 Group IIT 21 6.8095 1.4007
VIi--Metric Weight 10 Group III 25 7.0400 1.7436
VII--Metric Temperature 6 Group I 22 3.5909 2.1080
VII--Metric Temperature 6 Group II 21 4.4286 1.6903
VII--Metric Temperature 6 Group III 25 3.6400 1.4107

LL



TABLE VIII (Continued)

Test Section Number of Questions Group Number in Group Mean Standard Deviation
VIII--Metric Energy 3 Group I 22 1.3636 1.1358
VIII--Metric Energy 3 Group II 21 0.9048 1.1792
VIII--Metric Energy 3 Group III 25 1.5200 1.1590

IX--Usage and Conversion 10 Group I 22 5.7727 2.5991
IX--Usage and Conversion 10 Group II 21 6.1429 1.8784
IX--Usage and Conversion 10 Group IIT 25 6.2800 1.6713

8L
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(L.430), Section VIT (1.572), Scction VIIL (1.697), and Section IX
(0.367) were less than the critical I value (3.14). This indicated
there was no significant difference between the means of the three
groups‘in these sections of the pretest. However, the F values of
Section V (3.444) and Section VI (6.279) were greater than the critical
F value (3.14), indicating there was a significant difference between
the means of the three groups for two sections of the pretest. Table IX
presented these data.

Hypothesis III stated there will be no significant difference in

the nine section pretest scores of dietitians receiving the traditional
lecture method of instruction, those using programmed instruction, and
those of the control group, was not completely accepted because there
was a significant difference between the means of two sections of the
pretest and not a significant difference between the means of the other
seven sections of the pretest. The Scheffe Test was used to statis-
tically analyze Section V and Section VI means to determine if the
significant difference was between the means of Group I and Group II,
Group I and Group III, and/or Group 1I and Group III.

The F value that resulted when the means of Group I of pretest,
Section V, were compared was 1.344. The F value was less than the F'
value (4.78), indicating no significant difference between the means of
Group I and Group II of pretest, Section V, at the .10 level of signif-
icance.

The T value that resulted when Group I and Group III means were
compared was 6.846. The F value was greater than the F' value (4.78),
indicating a significant difference between the means of Group I and

Group III of pretest, Section V, at the .10 level of significance.



TABLE IX

ANALYSIS OF VARIANCE--PRETEST SECTION SCORES FOR THE THREE GROUPS OF DIETITIANS

Section Source df Sum of Squares Mean Squares F
I--Introduction Between Groups 2 0.4053 0.2027 1.697
I--Introduction Within Groups 65 20.1240Q 0.3096
I--Introduction Total 67 20.5294

II--Prefixes Between Groups 2 0.6379 0.3190 0.330
II--Prefixes Within Groups 65 62.8325 0.9667
II--Prefixes Total 67 63.4704
III--Decimal Review Between Groups 2 0.4678 0.2339 2.307
III--Decimal Review Within Groups 65 6.5909 0.1014
I1I--Decimal Review Total 67 7.0587
IV--Metric Length Between Groups 2 11.1335 5.5668 1.430
- IV--Metric Length Within Groups 65 253.1013 3.8939
IV--Metric Length Total 67 264.2346
V--Metric Volume Between Groups 2 34.7541 17.3770 3.444%
V--Metric Volume Within Groups 65 328.0104 5.0463
V--Metric Volume Total 67 362.7644
VI--Metric Weight Between Groups 2 37.3436 18.6718 6.279%
VI--Metric Weight Within Groups » 65 193.2887 2.9739
VI--Metric Weight Total 67 230.6323
VII--Metric Temperature Between Groups 2 9.5879 4.7939 .572
VII--Metric Temperature Within Groups 65 198.2207 3.0495
VII--Metric Temperature Total 67 207.8086
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TABLE IX (Continued)

Section Source af Sum of Squares Mean Squares F
VIII--Metric Energy Between Groups 2 4.5508 2.2754 1.697
VIII--Metric Energy Within Groups 65 87.1402 1.3406
VIII--Metric Energy Total 67 91.6910

IX--Usage and Conversion Between Groups 2 3.1572 1.5786 0.367
IX--Usage and Conversion Within Groups 65 279.4747 4,2996
IX--Usage and Conversion Total 67 282.6318

*Significant beyond .05 level.’

18
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The F Qalue, that resulted when the means of Group II and Group III
were compared; was 1.930. The F value was less than the F' value, indi—
cating there was no significanﬁ difference between tﬁe means of Group II .
and Group III of the pretest, Section V, at the .10 level of signif-
icance.

The means of Group I and Group II, Group I and Group III, and Group
IT and Group III of pretest, Section VI, were compared té determine where
there was a éignificant difference. The F value that resulted, when the
means of Group I and Group II were compared, was 7.55. The F value was
greater than the F' value (4.78), indicating there was a significant dif-
ference between the means of Group I and Group II of prefest, Section VI,
at the .10 level of significance.

The F value that resulted, when the means of Group I and Group iII
were compared, was 11.05. The F value was greater than the F' value,
indicating there was a significant difference between the'means of Group
I and Group III of pretest, Section VI, at the .10 level of significance.

The F value that resulted, when the means of Group II and Group IIT
were compared, was 0.204. The F value was less than the F' value,
indicating no significant difference between the means of Group II and
Group IIT of pretest, Section VI, at the .10 level of significance.

These data were presented in Table X.
In conclusion, based on the Analysis of Variance and Scheffe Test

statistical findings, Hypothesis III could not be completely accepted.

The Analysis of Variance statistical findings indicated no significant
difference between the means of the three groups for Sections I, II,
ITI, IV, VII, VIII, and IX, but there wés a significant difference

between the means of the three groups for Section V (metric Volume) and -
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Section VI (metric weight). The significant difference between the
means for Section V was between Groﬁp I (traditional lecture group) and
Group III (the control group). The significant difference between the
means for Section VI was between Group I and Group II (programmed in-
struction group) and Group I and Group III. By examination of the mean

scores, Group I appeared to have had lower means than the other two

groups on these two sections.

TABLE X

SCHEFFE TEST--SECTIONS V AND VI PRETEST COMPARISONS OF THE
THREE GROUPS OF DIETITIANS

Group Section Number Mean Mean Squares F F'
Group I \Y 22 6.6818 5.0463 - 1.344 4.78
Group II Y/ 21 7.4762
Group I A 22 6.6818 5.0463 6.846% 4.78
Group III v 25 8.4000
Group II \' 21 7.4762 5.0463 1.930 4.78
Group III \Y 25 8.4000
Group I VI 22 5.3636 2.9737 7.55% 4.78
Group II VI 21 6.8095
Group I Vi 22 5.3636 2.9737 11.05% 4,78
Group III VI 25 7.0400
Group II VI 21 6.8095 2.9737 0.204 4.78
Group III VI 25 7.0400

*Significant beyond the .10 level.
df = (2, 65)
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Analysis of Post-Test Section Scores

The post-test was divided into nine sections corresponding to the
units in the instructional program. Each section was stétistically
analyzed to determine if there was a significant difference between the
means of the three groups. The post-test section meaﬁs and standard
deviations were presented in Table XI.

Hypothesis IV stated there will be no significant difference in
nine section scores of the post-test (Metric Skills II) of dietitians
receiving the traditional lecture method of instruction, programmed
instruction, and those of the control group. Analysis of Variance was
the statistiecal procedure used to indicate if there was a significant
difference between the means of the three groups in each of the nine
sections of the post-test (Metric Skills iI). The critical F value for
the given degrees of freedom (2, 65) at the .05 level of significance
was 3.14. The F values of Section I (16.660), Section II (10.758),
Secfion IV (6.242), Section V (20.915), Section VI (9.554), Section VII
(22,736), Section VIIT (5.391), and Section IX (5.163) were greater than
the critical F value (3.14). This indicated there was a significant
difference between the means of the three groups for eight sections of
the post-test. The F valué for Section III was 1.193 and this was less
than the critical F value (3.14),‘indicating there was no significant
difference between the means of the three groups for Section III of the
post~test. These data were presented in Table XTI.

The Scheffe Test was used to statistically analyze Sections I and
IT and Sections IV through IX to determine if the significént difference

was between the means of Group I and Group II, Group I and Group III,



TABLE XI

MEANS AND STANDARD DEVIATIONS FOR POST-TEST MEANS OF THE THREE GROUPS OF DIETITIANS

Test Section Number of Questions Group Number in Group Mean Standard Deviation
I--Introduction 2 Group I 22 1.7273 0.4558
I--Introduction 2 Group II 21 1.9048 0.3008
I--Introduction 2 Group III 25 1.0400 0.7348

II--Prefixes 4 Group I 22 3.9545 0.2132
II--Prefixes 4 Group II 21 3.9048 0.3008
II--Prefixes 4 ‘Group III 25 . 3.0800 1.1518
ITII--Decimal Review 5 Group I 22 4.6818 0.5679
III--Decimal Review 5 Group II 21 4.9048 0.3008
I1I--Decimal Review 5 Group III 25 4.8000 0.5000
IV--Metric Length 10 Group I 22 9.6364 0.6580
IV--Metric Length 10 Group II 21 9.3333 1.0646
IV--Metric Length 10 Group III 25 8.2000 2.1409
V--Metric Volume 10 Group 1 22 9.4091 0.7341
V--Metric Volume 10 Group IT 21 9.2857 0.9024
V--Metric Volume 10 Group III 25 7.4400 1.6093
VI--Metric Weight 10 Group I 22 9.2727 0.9351
VI--Metric Weight 10 Group II 21 9.0952 1.0443
VI--Metric Weight 10 Group III 25 7.5200 2,1432
VII--Metric Temperature 6 Group I 22 5.0909 1.1916
VII--Metric Temperature 6 Group IT 21 . 5.3810 0.8047
VII--Metric Temperature 6 Group III 25 3.3600 1.2543
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TABLE XI (Continued)

Test Section Number of Questions Group Number in Group Mean Standard Deviation
VITII--Metric Energy 3 Group I 22 2.5455 - 0.5958
VIII--Metric Energy 3 Group II 21 2.5238 0.6016
VIiII--Metric Energy 3 Group III 25 1.8400 1.1431

IX--Usage and Conversion 10 Group I 22 8.0000 1.7995
IX--Usage and Conversion 10 Group 1II 21 8.6667 - 1.3904
IX--Usage and Conversion 10 Group IIT 25 6.9600 2.1307
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TABLE XII

ANALYSIS OF VARIANCE--POST~TEST SECTION SCORES WITH THREE GROUPS OF DIETITIANS

Section ' Source daf Sum of Squares Mean Squares F
I--Introduction Between Groups 2 9.8080 4.9040 16.660%
I--Introduction Within Groups 65 19.1331 0.2944
I--Introduction Total 67 28.9411

II--Prefixes Between Groups : 2 11.4549 5.7274 10.758%
II--Prefixes Within Groups 65 34.6040 0.5324
II--Prefixes Total 67 46.0588
III--Decimal Review Between Groups 2 0.5354 0.2677 1.193
III--Decimal Review Within Groups 65 14.5822 0.2243
I1I--Decimal Review Total 67 15.1177
IV--Metric Length Between Groups 2 27.2276 13.6138 6.242%
IV--Metric Length : Within Groups 65 141.7574 2.1809
IV--Metric Length Total 67 168.9850
V——MetrickVolume Between Groups 2 57.7654 28.8827 20.915%
V--Metric Volume Within Groups 65 89.7637 v 1.3810
V--Metric Volume Total . 67 147.5292
VI--Metric Weight Between Groups 2 44,2191 22.1095 9.554%
Vi--Metric Weight Within Groups 65 150.4129 2.3140
VI--Metric Weight Total 67 194.6320
VII--Metric Temperature Between Groups 2 56.3372 28.1686 22.736%
VII--Metric Temperature Within Groups 65 80.5304 1.2389
VII--Metric Temperature Total 67 136.8676

L8




TABLE XII (Continued)

Mean Squares

Section Source - df Sum of Squares F
VIII--Metric Energy Between Groups 2 7.6385 3.8193 5.391%
VIII--Metric Energy Within Groups 65 46.0525 0.7085
VIII--Metric Energy Total 67 53.6910

IX--Usage and Conversion Between Groupé 2 34.2555 17.1277 5.163%
IX--Usage and Conversion Within Groups 65 215.6263 3.3173
IX--Usage and Conversion Total 67 249.8818

*Significant beyond .05 level.
df = (2, 65)

88 .
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and/or Group II and Group III of each section. The F value that re—.x
sulted, when the means of Group I and Group II of post-test, Sectioﬁ I
were compared, was 1.1498. The F value was less than the F' value
(4.78) and this indicated there was no significant difference between
the means of Group I and Group II of post—tést, Section I at the .10
level of significance.

The F value that resulted, when the means of Group I and Group III
were compared, was 18.77. The F valuevwas greater than the F' value
(4.78) and this indicated there was a significant difference between the
means of Group I and Group III of post-test, Section I at the .10 level
of significance.

The F value for comparing the means of Group II énd Group III was
28.99. The F value was greater than the F' value and this indicated
there was a significant difference between the means of Group II and
Group III for post-test, Section I at the .10 level of significance.
These data were presented in Table XIII.

These comparisons indicated there was no significant difference
between the means of the participants receiving instruction, either
traditional lecture or programmed, but there was a significant dif-
ference between the means of participants receiving instruction -(either
traditional lecture or programmed) and the control group. Therefore,
it was concluded that either method of instruction increased the partic-
ipants knowledge of an introduction to the metric system (Section I).

The Scheffe Test was used to determine if there was a significant
difference between the means of Group I and Group II, Group I and Group
IITI, and Group II and Group III of Section II in the post-test. Group

I and Group II means of post-test, Section II were compared to determine



90

if there was a significant difference between the means, and the F value
‘that resulted was 0.0498. The F value was less than the F' value (4.78)
and this indicated there was no significnat difference between the means
of Group I.and Group 1I of Section IT in the post—-test at the ;lO levei

of significénce.

TABLE XIII

SCHEFFE TEST--POST-TEST, SECTION I MEAN COMPARISONS
FOR THE PARTICIPATING DIETITIANS

Group Number Mean Mean Squares F F'
Group I 22 1.7273 0.2944 ' 1.1498 4.78
Group 11 21 1.9048
Group I 22 1.7273 0.2944 18.776% 4.78
Group III 25 1.0400
Group II 21 1.9048 0.2944 28.99%* 4.78
Group IIT 25 1.0400

*Significant beyond the .10 level.
df = (2, 65)

The f value that resulted, when comparing the means of Group I and
Group III of Section II in the post-test, was 16.809. The F value was
greater than the F' value (4.78) and this indicated there was a signif-
icant difference between the means of Group I and Group IITI of post-test,
Section II at the .10 level of significance.

Group II and Group III means of Section II in the post-test were

compared to determine if there was a significant difference between the
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means, and the resulting ¥ value was 14.58., The F value was greatet

than the F' value (4.78) and this indicated there was a significant dif-
ference between the means of Group II and Group III of Section II in the
post-test at the .10 level of significance. These results were presented

in Table XIV.

TABLE XIV

SCHEFFE TEST--POST-TEST, SECTION II MEAN COMPARISONS
OF THE PARTICIPATING DIETITIANS

Group Number Mean Mean Squares F F'
Group I 22 3.9545 0.5324 . 0498 4.78
Group II 21 3.9048
Group I 22 3.9545 0.5324 16,809% 4.78
Group III 25 3.0800
Group II 21 3.9048 - 0.5324 14.58% 4.78
Group III 25 3.0800

*Significant beyond .10 level.
df = (2, 65)

| These comparisons of means indicated there was no significant dif-
ference between the means of the participants receiving either tradi-
tional lecture or programmed instruction, but there was a significant
difference between the means of participants receiving instruction
(either traditional lecture or programmed) and the control group. There~

fore, it was concluded that either method of instruction increased the
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participants knowledge of prefixes used in the metric system (Section
11).

The Scheffe Test was used to determine if there was a significant
difference’between the means of Group I and Gréup II, Group I and Group
11T, énd/or Group II and Group III of Section IV, post-test at the .10
level of significance. Group I and Group II means of Section IV in the
post-test were compared to determine if there was a significant differ-
ence between tﬁe means, and the resulting F value was 0.4517. The F
value was less than the F' value (4.78) and this indicated there was no
significant difference between the means of Group I and Group II of
Section IV of the post-test at the .10 level of significance.

The F value that resulted, when comparing the means of Group I and
Group III of Section IV in the post-test was 11.07. The F value was
greéter than the F' value (4.785 and this indicated there was a signif-
icant difference between the means of Group I and Group III of post-test,
Section IV at tﬁe .10 level of significance.

Group II and Group III means of Section IV in the post-test were
compared to determine if there was a significant difference between the
means and the F value that resulted was 6.70. The F value was greater
than the F' value (4.78) and this indicated there was a significant dif-
ference between the means of Group II and Group III of Section IV in the
post-test at the .10 level of significance. These data were presented
in Table XV.

The results of the comparisons of means indicated there was no
significant difference between the means of the participants receiving
either traditional lecture or»programmed instruction, but there was a

significant difference between the means of the participants receiving
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instruction (either traditional lecture or programmed) and those of the
control group. Therefore, it was concluded that either method of in-

struction increased the participants knowledge of metric volume (Section

V).
TABLE XV
SCHEFFE TEST--POST-TEST, SECTION IV MEAN COMPARISONS
OF PARTICIPATING DIETITIANS

Group Number Mean Mean Squares F F'
Group I 22 9.6364 2.1809 4517 4.78
Group II 21 9.3333
Group I 22 9.6364 2.1809 11.07% 4.78
Group III 25 8.2000
Group II 21 9.3333 2.1809 6.70% 4.78
Group III 25 8.2000 ‘

*Significant beyond .10 level.
df = (2, 65)

The Scheffe Test was used to determine if there was a significant
difference between the means of Group I -and Group II, Group I and Group
III, and/or Group II and Group III of Section V in the post-test at the
.10 level of significance. Group I and Group II means of Section V were
compared to determine if there was a significant difference between the
means and the F value that resulted was 0.1184., The F Qalue was less

than the F' value (4.78), and this indicated there was no significant
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'difference between the means of Group I and Group II of Section V in the
post-test at the .10 level of significance.

The F value of the means comparisons of Group I and Group III of
Section V was 32.86. The F value was greater than the F' value:(4.78)"
and.this indicated there was a significant differencebbetween tﬁe means
of Group I and Group III of Section V in the post-test at the».lO'level
of significance.

The F value that resulted when the means of Group II and Group III
of post-test, Section V were compared was 28.15. The F value was
greater than the F' value (4.73) and this indicated there was a signif-
icant difference between the meané of Group II and Group IiI of post-
test, Section V at the .10 level of significance. These data were

presented in Table XVI.

TABLE XVI

SCHEFFE TEST--POST-TEST, SECTION V MEAN COMPARISONS
OF PARTICIPATING DIETITIANS

Group Number Mean Mean Squares F F'
Group I 22 9.4091 1.3810 .1184 4.78
Group II 21 9.2857 ’

Group I , 22 9.4091 - 1.3810 32.86% 4,78

Group III 25 7.4400

Group II 21 9.2857 1.3810 28.15% 4.78
- Group III 25 7.4400

*Significant beyond .10 level.
df = (2, 65)
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The results of the comparisons of means indicated there was no
significant difference between the means of the participants receiving
either traditional lecture or programmed instructiom, but there was a
significant difference between the means of the participants receiving
instruction (either traditional lecture or programmed) and those of the
control group. Therefore, it was concluded that either method of in—
struction increased the participants knowledge of metric volume (Sec-
tion V).

The Scheffe Test was used to indicate if there was a significant
difference between the means of Group I and Group II, Group I and Group
III, and/or Group II and Group III in Section VI of the post-test at the
.10 level of significance. The result of comparing the means of Grouﬁ I
and Group II was an F value of 0.1463. The F value was less than the F'
value (4.78) and this indicated there was no significant difference.
between the means of Group I and Group.II of Section VI in the post*test
at the .10 level of significance.

When Group I and Group III of Section VI were compared, the F value
that resulted was 5.05. The F value was greater than the F' value (4.78)
and this indicated there was a significant difference between the means
of Group I and Group III of Section VI in the post-test at the .10 level
" of significance.

Group II and Group IIT means of Section VI were compared to deter-
mine if there was a significant difference between the means and the F
value that resulted was 12.24. The F value was greater than the F' value
and this indicated there was a significant difference between the means
of Group II and Group III of Section VI in the post-test at the .10 level

of significance. These data were presented in Table XVII,
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TABLE XVII

SCHEFFE TEST--POST-TEST, SECTION VI MEAN COMPARISONS
OF PARTICIPATING DIETITIANS ‘

Group Number Mean Mean Squares F F'
Group I 22 9.2727 2.3140 0.1463 - 4.78
Group II 21 9.0952
Group 1 22 9.2727 2.3140 5.05% 4.78
Group III 25 7.5200 '
Group II 21 9.0952 2.3140 12.,24% 4.78
Group III 25 7.5200

*Significant beyond .10 level.
df = (2, 65)

The results of these comparisons of means indicated there was no
significant difference between the means of the participants receiving
either traditional lecture or programmed instruction, but there was a
significant difference between the means of the participants receiving
instruction (either traditional lecture or programmed) and those of the
control group. Therefore, it was concluded that either method of in-
struction increased the participants knowledge of metric volume (Sec-
tion VI). Thus, even though there were significant differences in
Sections V and VI in the pretest for Group I, there were no significant
differences evidenced in these two sections in the post-test for this
group.

The Scheffe Test was used to indicate if there was a significant
difference between the means of Group I and Group II, Group I and Group

III, and/or Group II and Group III in Section VII in the post-test at
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the .10 level of significance. The result, of comparing the means of
Groﬁp I and Group II, was an F value of 0.7298. The F value was less
than the F' value (4.78) and this indicated there was no significant
difference between the means of Group I and Group II of Section VII in
the pést—test.

When the means of Group I and Group III were compared, the F value
was 28.29. The F value was greater than the F' value (4.78) and this
indicated there was a significant difference between the means of Group
I and Group III of Section VII in the post-test.

Group IT and Group IIT means were compared and the F value that
resulted was 37.63. The F value was greater than the F' value and this
indicated there was a significant difference between the means of Group
I1 and Group III of Section VII in the post-test. Table XVIII presented

these data.

TABLE XVIII

SCHEFFE TEST--POST-TEST, SECTION VII MEAN COMPARISONS
OF PARTICIPATING DIETITIANS

Group Number Mean Mean Squafes F ©F!
Group I 22 5.0909 1.2389 0.7298 4.78
Group II 21 5.3810
Group I 22 5.0909 1.2389 28.28% 4.78
Group III 25 3.3600
Group II 21 5.3810 1.2389 37.63% 4.78
Group III 25 3.3600

*Significant beyond .10 level.
df = (2, 65)
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The results of the comparisons of means indicated there waé no
significant difference between the means of the participants receiving
either traditional lecture or programmed instruction, but there was a
significant-difference between the means of participants receiving inj
struction (either traditional lecture or programmedjland those of the
control group. Therefore, it wés concluded that either method of in-
struction increased the participants knowledge of metric temperature
(Section VII).

' The Scheffe Test was used to determine if there was a significant
difference between the means df Group I and Group II, Group I and Group
III, and/or Group II and Group III of Section VIII in the post-test at
the .10 leyel of significance. The result of comparing the means of
Group I and Group II was an F value of 0.0071. The F value was less
than the F' value (4.78), indicating there was no significant differenqe
between the means of Group I and Group II of Section VIII, comprehension
of the metric system, on the post-test.

Group I and Group III meéns were compared and the result was an F
value of 8.22. The F value was greater than the F' value indicating
there was a significant difference between the means of Group I and
Group III of Section VIII in the post-test.

When the means of Group II and Group III were compared, the F value
was 7.53. The F value was greater than the F' value, indicating there
was a significant difference between the means of Group II and Group III
of post-test, Section VIII. Table XIX presented these data.

The results of the comparisons of means indicated there was no
significant difference between the means of participants receiving

instruction (either traditional lecture or programmed), but there was
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a significant difference between the means of the participants receiving
instruction (éither traditional lecture or programmed) and those 6f the
control group. Therefore, it was concluded that either method of in-
struction increased the participants knowledge of metric energy (Sec~

tion VIII).

TABLE XIX

SCHEFFE TEST--POST-TEST, SECTION VIIT MEAN COMPARISONS
OF PARTICIPATING DIETITIANS

Group Number Mean Mean Squares F F'
Group I 22 2.5455 0.7085 0.0071 4,78
Group II 21 2.5238
Group I 22 2.5455 0.7085 8.22% 4.78
Group III 25 1.8400
Group II 21 2.5238 . 0.7085 o 7.53% 4.78
Group III 25 1.8400

*Significant beyond .10 level.
df = (2, 65)

The Scheffe Test was used to indicafe if there was a significant
difference between the means of Group I and Group II, Group I and Group
III, and/or Group II and Group III of Section IX, comprehension of rules
of metric usage and conversion in the post-test. The result of compar-
ing the means of Group I and Group II was an F value of 1.439. The F

value was less than the F' value (4.78), indicating there was no
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significant difference between the means of Group I and Group II of
post-test, Section IX at the .10 level of'significance.

When Group I and Group IiI means were compared, the F value was
3.81. The F value was less than the F' value and this indicated there
was no significant difference between the means of Group I and Group III
of Section IX in the post-test at the .10 level of significance.

Group II and Group III means were compared and the result was an F
value of 10.02. The F value was greater than the F' value, indicating
a significant difference between the means of Group IT and Group III of
Section IX in the post-test at the .10 level of significance. Table XX

presented these data.

TABLE XX

SCHEFFE TEST--POST-TEST, SECTION IX MEAN COMPARISONS
OF PARTICIPATING DIETITIANS

Group Number Mean Mean Squares F F'
Group I 22 8.0000 3.3173 1.439 4.78
Group II 21 8.6667
Group I 22 8.0000 3.3173 3.815 4.78
Group III 25 6.9600
Group II 21 8.6667 3.3173 10.02%* 4.78
Group III 25 6.9600

*Significant beyond .10 level.
af = (2, 65)
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The results of the comparisons of means indicated there was no
significant difference between the means of the participants receiving
traditional lecture instruction and those receiving programmed instruc-
tion and no significant difference’between the means of those receiving
traditional lecture instruction and the control group. However, there
was a significant difference between those receiving programmed instruc-—
tion and those of the control group. Therefore, it was concluded that
‘programmed instruction significantly increased knowledge of rules of
metric usage and conversion by dietitians (Section IX).

Hypothesis IV stated there will be no significant difference‘
between the means of the three groups in the nine sections of the post-
test (Metric Skills II) of dietitians receiving the traditional lecture
me thod of instruction, those receiving programmed instruction, and those
of the control group. The hypothesis was not completely accepted because
there was a significant difference between the means of the three groups
in eight sections of the post-test, but there was no significant differ-
ence between the means of the three groups in Section TII (Decimal
Review).

There was no significant difference between the means of Group I
(the traditional lecture method of instruction) and Group II (programmed
instruction) in the eight sections of the post-test statistically
analyzed by the Scheffe Test. There was a significant difference
between the means of Group I (the traditional lecture method of instruc-
tion) and Group III (the control group) in all but Section IX (Rules for
Metric Usage and Conversion) of the eight sections (post-test) statis-

tically analyzed by the Scheffe Test. There was a significant difference
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between the means of Group II and Group IIT in all but eight sections
analyzed by the Scheffe Test.

It was concluded that programmed instruction significantly increased
knowledge of the metric system by dietitians in all areas except decimal
review. The traditional lecture method of instruction significantly in-
creased knowledge of the metric system by dietitians in all areas except

decimal review and metric usage and conversion.

Years Membership in ADA and Knowledge

of Metric System

The Pearson Product-Moment Correlation was used to determine if
there was ajsignificant relationship between the years of membership in
ADA and metric comprehension. Hypothesis V stated there will be no
significant relationship in comprehension of the metric system by dieti-
tians and years of membership in ADA. The years of membership were cor-
related with the pretests and post—tests of the 68 participants and these
data were presented in Table XLIII, Appendix G.

The correlation coefficient for the .05 level of significance with
65 degrees of freedom was .250 (Popham, 1967). The years of membership
were negatively correlated with the pretest (-~0.1285) and the post-test
(-0.1593). The correlation coefficient between the years of membership
and comprehension of the metric system was not significantly related
because the r values were less than the correlation coefficient required
for .05 level of significance (.250). Therefore, Hypothesis V, there
will be no significant relationship in comprehension of the metric system
by dietitians and years of membership in ADA, was accepted. The largest

percentage of participants was members of ADA for over 14 years. The
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researcher concluded that since little emphasis was placed on knowledge
of the metric system by the ADA this may account for the negative rela-

tionship between years of membership and knowledge of the metric system.

Professional Meetings Attended and

Knowledge of Metric System

The Pearson Product-Moment Correiation was used to determine if
the;e was a significant relationship between the number of professional
meetings attended during the past year and knowledge of the metric
system. Hypothesis VI stated there will be no significant relationship
in comprehension of the metric system by dietitians and the number of
professional meetings and/or continuing education classes attended. The
‘number of professional meetings attended during the past year was cor-
related with the pretests and post-tests of the participants and these
data were presented in Table XLIII, Appendix G.

The correlation coefficient for the .05 level of significance and
degrees of freedom (65) was .250 (Popham, 1967). The number of profes-
sional meetings was correlated with the pretest and the result was an r
of 0.1670 and the resulting post-test r was 0.2330. The correlation
coefficient between the number of professional meetings attended and
knowledge of the metric system was not significantly related because
the r values were less than the correlation coefficient required for
the .05 level of significance (.250). Therefore, Hypothesis VI, there
will be no significant relationship in comprehension of the metric
system by dietitians and the number of professional meetings attended

during the past year was accepted. It was concluded that the number
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of meetings attended appeared to have no influence on knowledge of the

metric system for these three groups of dietitians.

Professional Position and Knowledge

of the Metric System

Hypothesis VII stated there will be no significant difference in

comprehénsion of the ﬁetric system by dietitians and the type of profes-
sional position held. Analysis of Variance was used to determine if
there was a significant difference between the means of the pretest
groups and if there was a significant difference between the means of
the post-test groups by professional position. The six types of profes-
sional positions were combined for this statistical analysis because of
the small numbers in some of the groups. The result was four types of
professional positions: clinical, administrative, consultant, and other
positions.

The F value that resulted when comparing the means of the pretest
groups was 1.236 and .616 was the F value that resulted when the means
of the post-test groups were compared. The critical F value was 2.75
at the .05 level of significance with 3 and 64 degrees of freedom. Both
of the F values were less than the critical F value and this indicated
4there was no significant difference between the means of the pretest
groups and between the means of the post-test groups by professional

position. Hypothesis VII, there will be no significant difference in

comprehension of the metric system by dietitians and the type of profes-
sional position held, was accepted. It was concluded that the type of

professional position did not significantly affect the knowledge of the
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metric system by dietitians participating in the study. These data were

presented in Table XXI.

TABLE XXI

ANALYSTIS OF VARIANCE--METRIC COMPREHENSION
AND PROFESSIONAL POSITION

Pretest Post-Test

F F
Position Number Mean s Value Mean s Value
Clinical 29 40.6522 8.9254 1.236 49.5517 9.6087 0.616
Administrative 8 36.0000 13.2017 52.3750 4.8972
Consultant 13 43.0000 7.9267 52.8461 8.2143
Other Positions 18 42,7222 8.0936 50.7222 5.8189

df = (3, 64)

Membership Route and Knowledge

of the Metric System -

Hypothesis VIII .stated there will be no significant difference in

comprehension of the metric system by dietitians and the route used to
attain ADA membership. The Analysis of Variance statistical procedure
was used to determine if there was a significant difference in knowledge
of the metric system and the route used for achieving membership in ADA.
The five routes for achieving membership were combined because of small

numbers in some of the groups. The result was two groups (dietetic
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internship and all other routes).

When the pretest means of the two membership route groups were com-
bined the F value was .0705 and the post-test comparison of the two mem-
bership groups resulted in an F value of .075. The critical F value, for
the degrees of freedom (1, 65) at the .05 level of significance, was
3.99. The F values of both the pretest and thevpost—test were less than
the critical F value; This indicated there was no significant différence

between the means of the pretest groups and between the means of the

post—-test groups by route of ADA membership. Therefore, Hypothesis VIII,
there will be no significant différence in comprehension of the metric
system by dietitians and the route to attain ADA membership, was ac-
cepted. The researcher concluded that route for achieving membership
did not significantly affect knowledge of the metric system by the

participating dietitians. These data were presented in Table XXXII.

TABLE XXII

ANALYSTIS OF VARIANCE--METRIC COMPREHENSION
AND MEMBERSHIP ROUTE

Pretest Post-Test
F F
Route Number Mean ] Value Mean s Value
Internship 56 41.5351 9.3962 0.705 50.9464 8.3130 0.075
Other Routes 12 39.0833 8.0392

df = (1, 66)
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Highest Degree and Knowledge

of the Metric System

Hypothesis IX stated there will be no significant difference in
comprehension of the metric system by dietitians and the highest degree
held by the participants. The Analysis of Variance statistical proce-
dure was used to determine if there was a significant difference in
comprehension of the metric system and the highest degree held by the
participants. The three groﬁps were combined to form two groups because
of the small numbers in some of the groups. The two groups for this
statistical procedure were bachelor's deéree and graduate degrees—-—.
master's and doctoral degrees.

- When the pretest means of the two groups were compared, the F value
was 1.298. The post-test means of the two groups (highest degree earned)
were compared and the result was an F value of 0.648. The critical F
value, for the degrees of freedom (1; 66) ét the .05 level of signif-
icance, was 3.99. The F values for both the pretest and post-test were
less than the critical F value. This indicated there was no significant
difference between the means of the pretest groups and between the means
of the post-test groups by highest degree held. Therefore, Hypothesis
IX, there will be no significant difference in comprehension of the
metric system by dietitians and the highest degree held by the partic-~
ipant, was accepted. The researcher concluded that the degree held did
not significantly affect knowledge of the metric system by participating

dietitians. These data were presented in Table XXIII.
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TABLE XXTII

ANALYSIS OF VARIANCE--HIGHEST DEGREE
AND METRIC CONVERSION

Pretest Post-Test
Degree Number  Mean s F Value  Mean s F Value
Bachelor's 43 40.1395 9.3696 1.298 51.4186 7.7066 0.648
Master's and

Doctoral 25 42.7600 8.7335 49.8000 8.4705

df = (1, 66)

Undergraduate Grade-Point—-Average and

Metric Knowledge Correlation

The Pearson Product-Moment Correlation was used to determine if
there was a significant difference between undergraduate grade-point-
avefage and metric comprehension. Hypothesis X stated there will be no
slgnificant relationship in comprehension of the metric system by dieti-
tians and the participants undergraduate grade-point-average. The
undérgraduate grade-point-average of participants was correlated with
the pretests and post-tests of the participants and these data were’
presented in‘Table XLIII, Appendix G.

The correlation coefficient for the .05 level of significance with
65 degrees of freedom was .250 (Popham, 1967). The undergraduate grade-
point-average was correlated with the pretest and an r of 0.3266 resulted
and a post-test r of 0.1142. The correlation between the undergraduate

grade—point—averagé and the pretest was significant because the r wvalue
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was greater than the correlation coefficient for the .05 level of signif-
icance (.250). The correlation between the undergraduate grade-point-
average and the post-test was not significant because the r value was
less than the correlation coefficient for the .05 level of significance
(.250). Therefore, Hzgothesis X, there will be né significant relation-
ship in comprehension of the metric system by dietitians and the partic-
ipants undergraduate grade-point-average, was not completely accepted.
The researcher concluded that undergraduate grade-point-average did not
significantly affect knowledge of the metric system after the partic-
ipants had received instruction, but ‘the pretest indicated a significant

relationship between undergraduate grade-point-average and the pretest.

Attitude Toward Conversion and Knowledge

of the Metric System

The Pearson Product-Moment Correlation was used to determine if
there was a significant relationship between attitude toward metric
conversion and comprehension of the metric system. Hypothesis XI stated
there will be no significant relationship in comprehension of the metric
system by dietitians who favor, those who oppose, and those who are un-
decided about metric conversion. The participants attitude toward
metric conversion was correlated with the pretests and post-tests and
these data were presented in Table XLIII, Appendix G.

The correlation coefficient for the .05 level of significance with
65 degrees of freedom was .250 (Popham, 1967). The éttitude toward
metric conversion was correlated with the pretest with a reéulting r of
0.2431 and the post-test r of 0.1332. The correlation coefficient

between attitude toward metric conversion and comprehension of the metric
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system was not significant because the r values were less than the cor-
‘ relation coefficient required for the .05 level of significance (.250).
Therefore, Hypothesis XI, there will be no significant relationship in
comprehension 6f the metric system by dietitians who favor, those who

i
oppose, and those who are undecided about metric conversion, was ac-
cepted. Even though the relationship of attitude towards the metric
system and knowledge of it was not significant at the .05 level, the
dietitians in the sample appeared to have a positive attitude toward

conversion because the r's were not negative.

Prior Metric Knowledge and Knowledge

of the Metric System

The Pearson Product-Moment Correlation was used to determine if
there was a significant relationship between prior knowledge of the

metric system and comprehension of the metric system. Hypothesis XII

stated there will be no significant relationship in comprehension of

the metric system by dietitians who have a workable knowledge of the

v metric system and those who do not have a workable knowledge. The

participants.prior metric knowledge was correlated with the pretests

and post-tests and these data were presented in Table XLIII, Appendix G.
The correlation coefficient for the .05 level of significance with

65 degrees of freedom was .250 (Popham, 1967). Prior knowledge of the

metric system was correlated with the pretest score and the resulting r

was -0.3212 and prior knowledge was correlated with the post-test score

and the resulting r value was -0.0409. The correlation between the pre-

test and prior knowledge of the metric system was séatistically signif-

icant at the .05 level and the direction was negative. The post-test
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and prior knowledge of the metric system of the participants was not
significant because the r value was less than the correlation coefficient

for the .05 level of significance (.250). Thereforé, Hypothesis XII,

there will be no significant relationship in cbmprehension of the metfic
system by dietitians who have a workable knowledge of the metric system
and those who do not have a workable knowledge, was not completely ac-
cepfed. The researcher concluded that the participants were unable to
accurately evaluate the perceived knowledge they‘possessed of the metric
system and this resulted in the negative correlations between prior

knowledge of the metric system and the pretests and post-tests.

Method of Acquired Knowledge and Knowledge

of the Metric System

Hypothesis XIII stated there will be no significant difference in

comprehension of the metric system by dietitians and how the participants
aﬁquired a workable knowledge of the metric system. The Analysis of
Variance statistical procedure was used to analyze the method of acquir-
ing prior knowledge of the metric system and comprehension of the metric
system of the three groups. The five methods of instruction were com—
bined to form two categories because of the small numbers in some of the
groups. The two categories for this statistical procedure were formal
instruction and self-taught.

When the pretest means of the two groups were compared, the result-
ing F value was 1.480. The post-test means of the two groups were com-
pared and the result was an F value of 0.4217. The critical F value for
1 and 66 degrees of freedom at the .05 level of sigﬁificance was 3.999.

The F values of both the pretest and post-test were less than the
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critical F value. This indicated there was no significant difference
between the means of the pretest groups and between the means of the
post-test groups when methods of acquiring knowledge were compared.

Therefore, Hypothesis XIII, there will be no significant difference in

comprehension of the metric system by dietitians and how the participants
acquired a workable knowledge of the metric system, Qas accepted.  The
researcher concluded that the method of gaining knowledge of the metric
system prior to the study did not significantly affect knowledge of the
metric system by the participating dietitians. These data were presented

in Table XXIV.

TABLE XXIV

ANALYSIS OF VARIANCE--ACQUIRED KNOWLEDGE
AND METRIC COMPREHENSION

Pretest Post-Test
Instruction Number Mean s F Value Mean s F Value

Formal
Instruction 10 43.3333  6.5000 1.480 49.2222 9.3512 0.4217

Self-Taught 17 46.4118 5.9483 51.8823 7.0523

df = (1, 66)

Preferred Method of Instruction and

Knowledge of the Metric System

Hypothesis XIV stated there will be no significant difference in
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comprehension of the metric system by dietitians and the method preferred
for learning the metric éystem. The Analysis of Variance statistical
procedure was used to analyze the method preferred for learning the
metric system and comprehension of the metric system. The five methods
of instrucfion were combined to form three categories for this statis-
tical procedure because of the small numbers in some categories. The
three categories were the workshop, programmed instruction, and other
types of instruction.

When the pretest means of the three groups were compared, the F
value was .072. The post—test means of the three groups were compared
and the result was an F value of 1.784. The critical F value for 3 and
65 degrees of freedom was 3.14. The F values for both the pretest group
and the post-test group were less than the critical F value. This indi-
cated therebwas no significant difference between the means of the pre-
test groups and between the means of the post~test groups when depermined

by preferred method of instruction. Therefore, Hypothesis XIV, there

will be no significant difference in comprehension of the metric system
and the method preferred for learning the metric system, was accepted.
The researcher concluded that the method preferred for learning the
metric system did not significantly affect knowledge of the metric
s?sfem by the participating dietitians. These data were presented in

Table XXV.

Available Measures and Knowledge

of the Metric System

The Pearson Product-Moment Correlation was used to determine if

there was a significant relationship between having metric measures
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available to use and comprehension of the metric system. Hypothesis gz
stated there will be no significant relationship in comprehension of the
metric system by dietitians owning or having available metric measuring
eqﬁipment for.use-and dietitians not having available mgtric measures.
Available metric measures was correlated with the pretests and post-tests

of the participants and these data were presented in Tahle XLIII, Appen-

dix G.
TABLE XXV
ANALYSIS OF VARIANCE--PREFERRED INSTRUCTION
AND METRIC COMPREHENSION
Pretest Post-Test
Instruction Number  Mean s F Value Mean s F Value
Workshop 26 41.5000 10.9809 0.072 49,5000 9.4202 1.784
Programmed 23 40.5217 9.1893 53.3478 6.5478
Other
Instruction 19 41.2632 6.4191 49.5789 6.9707
df = (3, 65)

The correlation coefficient for the .05 level of significance with
65 degrees of freedom was .250 (Popham, 1967). Available metric measures
was correlated with the pretest scores and the resulting r value was
-0.3269 and this value was significantly related (in the negative direc-

tion) to the availability of metric measures.
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Available metric measures was correlated with the post-test scores
and the resulting r value was -0.0559; this value was not significant at
the .05 level (.250). Therefore, Hypothesis XV, there will be no signif-
icant relationship in comprehension of the metric system by dietitians
owning or having available metric measuring‘equipment for use and those
not owning or having available metric measuring equipment for usé, was
not completely accepted because there was a significant difference (in
the negative direction) between the pretests and the metric measures,
but not the post-tests and metric measures. The researcher concluded
that having metric measures available for use does not mean they are

used to learn the metric system.

Number of Metric Measures and Knowledge

of the Metric System

~The Pearson Product-Moment Correlation was used to determine if
there was a significant relationship between the number of available
metric measures for use and comprehension of the metric system. Hypoth-
esis XVI stated there will be no significant relationship in comprehen-
sion of the metric system by dietitians and the number of metric measures
they have available for use. The number of metric measures was cor-
related with the pretests and post-tests of the participants and these
data were presented in Table XLIII, Appendix G.

The correlation coefficient for the .05 level of significance with
65‘degrees of freedom was .250 (Popham, 1967). The number of metric
measures was correlated with the pretest scores and the resulting r

value was -0.3237; this was statistically significant (in the negative
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direction) because the r value was greater than the correlation coeffi-
cient needed for being significant at the .05 level (.250).

The number of metric measures was correlated with the post-test
scores and the resulting r.value was —0.1188., This was not significant
because the r value was less than that required to be significant at the

.05 level (.250). Therefore, Hypothesis XVI, there will be no signif-

icant relationship in comprehension of the metric system by dietitians
and the number of metric measures they have available for use, was not
completely accepted because there was a negative relationship that was
significant between the number of metric measures and thé pretest scores.
The researcher concluded that the number of available metric measures
does not mean they are being used and affecting the knowledge of the

metric system.

Use of Metric Measures and Knowledge

of the Metric System

Hypothesis XVII stated there will be no significant difference in

comprehension of the metric system of measurement by dietitians who
often use, sometimes use, and never use metric measures. The Analysis
of Variance statistical procedure was used to analyze the frequency of
use of metric measures to determine if there was a significant difference
in comprehension of the metric system and the use of metric measures.

The F value that resulted when comparing the means of the pretest
groups was .502 and .6679 was the F value that resulted when the means
of the post-test groups were compared. The critical F value at the .05
level of significance with 2 and 65 degrees of freedom was 3.14. Both

of the F values were less than the critical F value and this indicated
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there was no significant difference between the means of the pretest
groups and between the means of the post-test groups as determined by

frequency of use of metric measures. Hypothesis XVII stated there will

be no significanp difference in comprehension of the metric system of
measurement by diefitians who often use, sometimes use, and never use
metric measures, was accepted because there was no significant differ-
ence between the means of the groups for the pretests or post-tests.
The researcher concluded that using metric measures had né significant
influence oﬁ knowledge of the metric system by the participants.  These

data were presented in Table XXVI.

TABLE XXVI

ANALYSIS OF VARIANCE--METRIC COMPREHENSION
AND USE OF METRIC MEASURES

Frequency Pretest ‘ Post-Test

of Use. Number Mean s F Value Mean s F Value
Often Uses 3 46.000 7.3485 .502 50.33 2.080 .6679
Sometimes Uses 29 44,448 8.9598 ‘ 52.035 7.4598
Never Uses 36 38.072 11.382 49.75 3.15

General Conclusions

Objective one of this experimental study was to investigate two
strategies for teaching dietitians metric system information. The

participants were divided into three groups: those receiving traditional
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lecture instruction (Group I); those receiving programmed instruction
(Group II); and those of the control group (Group III). Equivalent forms
of a pretest and a post-test were used to evaluate gain in metfic knowl-
edge after the>participants received instruction. There was no signif-
icant difference between the means of the three groups for the pretest;
therefore,vapothesis I was accepted and.the researcher concluded that.
thé three groups were from the same population. Post-test statistical
analysis indicated a significant difference existed between the means of
the three groups and this difference was between the groups receiving .
instruction and those of the control group. It was concluded that the
two teaching strategies were equally effective in increasing the partic-
ipants knowledge of the‘metric system; therefore, Hypothesis II was not
accepted. |

The second part of objective one was to determine if a significant
difference existed between the means of the three groupsiin éaéh'of the
nine sections of the pretest scores and each of the nine; sections of the
post-test scores. Hypotheses III and IV were not completely accepted
because there was a significant difference between the means of the three
groups on two sections of the pretest scores and a significant difference
between the means of the three groups for eight sections of the post-test
scores. Group I had lower means for two sections of the pretest and the
researcher concluded this caused the significant difference between the
means of the two sections. There was a significant difference between
the means of Group I and Group IIT for seven sections of the post-test;
there was a significant différence for the means of Group II and Group
IIT for eight sections of the post-test; there was no significant dif-

ference between the means of Group I and Group II for eight sections of
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the post-test; and there was no significant difference between the means
of the three groups for one section of the post-test (Decimal Review).
1t was concluded that programmed instruction increased the participants
knowledge of the metric system in eight sections of the‘postwtest:and
the traditional lecture method of instruction increased the participants
knowledge of the metric system in seven sectioﬁs of the post-test.

The second objective of this study was to determine if intervening
variables (professional data and attitude towafd metric conversion) sig-—
nificantly affected the participants knowledge of the metric system.
Nine of the intervening variables analyzed had no significant effect on
knowledge of the metric system of dietitians participating in the study;
therefore, Hypotheses V, VI, VII, VIII, IX, XI, XIII, XIV, and XVII were
accepted. Years of membership, number of professional meetings attended,
professional position, route for achieving membership, highest degree
held, attitudg toward metric conversion, how metric knowledge was ac-
quired, method of instruction preferred, and use of metric measures had
no significant effect on the participants knowledge of the metric system;
therefore, these variables probably do ndt need consideration in future
metric studies involving metrication.

The remaining hypotheses (Hypotheses X, XII, XV and XVI), used to
determine if intervening variables affected knowledge of the metric
system, were not completely accepted. There was a significant differ—
ence between the means of the groups when undergraduate grade-point-
average, prior knowledge of the metric sytem, available metric measures,
and the number of metric measures were compared with the pretest scores.
However, when these intervening variables were compared with post-test

scores, the results were not significant. The researcher concluded that
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these variables did not significantly affect gain in knowledge of the

metric system by participating dietitiams.

Recommendations for Metric Education

for Dietitians

The researcher evaluated two instructional programs for teaching

dietitians the metric system. The results of the study formed the basis

for the following recommendations. It was recommended:

1.

that programmed instruction or workshops in the metric system
be made available immediately for dietitians. This study indi-
cated a need for knowledge of the metriclsystem by dietitians.
that national, state and district associatiéns actively support
metric educational programs that will prepare dietitians for
conversion to the metric system of measurement.

that directors of all educational programs in the dietetic
continuum (dietitian to dietetic aide) include the metric
system as part of their curriculum.

that‘standards be developed and enforced for professional
publications in the food, nutrition and institution administra-
tion area requiring the metric system be used for all measure-

ments.
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Okla/h()/)?’[/a/ State Unzverszt?j STHIWATER, OKIAHOMA 74074

(405) 624-5039

Depattment of Food, Nutrition and Institution Administration

September 1, 1977

Dear Fellow Dietitian:

The American Dietetic Association House of Delegates passed a resolution
in October 1976 that states the association will actively work toward
metrication in the United States. As members of the dietetics profession
we will be involved with helping people learn the metric system of measure-
ment. As a registered dietitian and doctoral student at Oklahoma State
University, I am conducting a study to determine which of two teaching
strategies, programmed instruction or lecture method, better equips
dietitians with a basic knowledge of the metric system.

This research will involve dietitians in the state of Oklahoma and your
assistance is needed. If you are willing to participate in this study com-
plete the enclosed Professional-Metric Questionnaire and Metric Skills I.

At a later date all participants will be asked to complete Metric Skills II
so the effects of the teaching strategies can be analyzed.

If you would like a brief summary of the findings of this research when
it is completed, I will be happy to send it to you if this is indicated on
the enclosed postcard. This summary should be available by August 1978.

I do appreciate your willingness to participate in this study. Please
return the instruments in <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>